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His Best Friend Can’t Tell 


Your patients gain confidence in their public life knowing that 
others won't notice the artificial eye. They avoid feelings of 
inferiority in their personal life when best friends can’t tell the 
difference. 


Let our 105 years’ experience help you perfectly match your 
patients’ eyes. Our experienced men visit most areas regularly 
to fit your patients, custom-made eyes to match, and offer you 
technical assistance on difficult cases, Call or write our nearest 
office. 


© Eyes custom made—glass or plastic 
f stock ndum 
Complete dey order received=glass or plastic 


Artificial Eye . Gusset or broken artificial eyes accurately 


matc 
° * Fitted to all types of motility implants 
Service # - implants, X-Ray therapy shields, foreign body 


30 North Michigan Avenue + 120 E. 56th St. 
Chicago 2, Illinois New York 22, New York 
DETROIT * CLEVELAND * KANSAS CITY * MINNEAPOLIS * ST. LOUIS 
HOUSTON (Soper Bros.) * BOSTON * PHILADELPHIA * PITTSBURGH * WASHINGTON 


{ 
| * Superior Quality—Finest Workmanship 
a 
Wager and Gougelman tne. | 


Standard for over a decade for prevention and treat- 


ment of eye infections 
More than a decade of use confirms these advantages 


of Sodium SULAMyYpD in the treatment and prophylaxis 


of ocular infections: 
* Rapid absorption—excellent penetration of ocular 


tissues. 
¢ Promptly effective against all common eye pathogens — 


both gram positive and gram negative. 
* Minimizes incidence of infection after ocular trauma. 


* Little tendency to bacterial resistance. 
¢ Nonirritating to eye—virtual absence of sensitivity 


reactions. 

¢ Repeatedly endorsed for industrial eye practice.’~ 
THREE FORMS FOR YOUR CONVENIENCE: 
Sodium SULAMYD Ophthalmic Solution 30% —for severe 
infections: 5 cc. and 15 cc. dropper bottles. 
Sodium SULAMyYD Ophthalmic Solution 10% with Meth- 
ylcellulose 0.5% —for mild and moderately severe infec- 
tions and prophylaxis: 15 cc. dropper bottle. 
Sodium SULAMyYD Ophthalmic Ointment 10% —for 
nighttime use and for treatment of styes and lid infec- 


tions: Ve oz. tube. 
References: (1) Dickson, R. M.: Brit. J. Phys. Med. 7:77, 1944. 
(2) Collier, E.: Brit. J. Phys. Med. 6:181, 1943. (3) Mayer, L. L.: 
A.M.A, Arch. Ophth. 39:232, 1948. 


Sodium SuLAMyp,® brand of Sulfacetamide Sodium U.S.P. 
SCHERING CORPORATION *« BLOOMFIELD, NEW JERSEY 
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Improved 
Hot Air Sterilizer - 


To Prevent Corrosion of Sharp Eye Instruments 
£-7070 


Sterilizer, Hot Air: features dry 
heat, constant temperature 
forced circulation for even dis- 
tribution of heat, well insulated 
for economy and room comfort, 
fully automatic. 


Hot air sterilization eliminates 
the corrosive damage to sharp, 
delicate eye instruments so fre- 
quent in boiling, autoclaving 
and some cold sterilizing agents. 
High temperature is well below 
point at which temper of sharp 
instruments would be affected. 


Hot air sterilization eliminates 
bothersome refilling and clean- ™ 
ing of water sterilizer and port- 


able autoclave. Ref. American Journal of 


Ophthalmology May 1956 


Does not draw in outside air. 

Circulation of air in sterilizer chamber insures constant temperature in all areas. 
Good insulation reduces current consumption. 

Even preheating and cooling prevents overheating in any area. 


Fully automatic; requires no attendance after starting, and no special wiring or con- 


Simplified. Oporati 


Outside dimensions are 
20” long, 12” wide, and 


15” high. Each of the 
three trays measures 11” 
long, 5” wide and 1%" 
deep. 


Total useful capacity 
11" = 6%" x 7%". 


Weight 40 Ibs. 


Fully Automatic Con- 
trols include INTERNAL 
TIMER, VISUAL THER- 
MOMETER and INDICA- 
TOR LIGHT. 


After instruments are placed in the sterilizer, the switch at the right 
rear is moved forward. This includes the time switch in the circuit. The 
time clock is then set for the required sterilization and preheating time. 
The preheating time is 20 minutes and normally sterilization time is 30 
minutes, a total of 50 minutes. The temperature control knob is set at 
between 180° and 200° centigrade as desired. Then turn on control 
switch for operation, which is above the red light on the front. The red 
light indicates that the sterilizer is on. Thermometer on top of sterilizer 
can be checked to determine if inside temperature is correct. 

For uninterrupted operation of the sterilizer the time clock switch at 
the right rear should be pushed back. This removes the time clock 
from the circuit. 


Alternate current (AC) only, 110 Volt, 50-60 Cycle. 


Storz Instrument Company 


Order directly from: 


| 
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nections. 
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True solution 


assures 
maximum 
anti-inflammatory 
benefits 


(PREDNISOLONE 21- PHOSPHATE - NEOMYCIN SULFATE) 


Now you can offer your patient needing topical therapy the un- 
equalled benefits of the first stable, sterile soluble “‘predni-steroid” in 
true solution. Sterile Ophthalmic Solution ‘Neo-HyDELTRASOL’ con- 
tains a soluble inorganic ester of the most potent “predni-steroid” 
—prednisolone 21-phosphate. ‘ N&o-HyYDELTRASOL’ provides these 
exclusive advantages: 


e freedom from any particulate matter capable of injuring ocular tissues. 
e uniform and effective concentrations of prednisolone. 

e compatibility with ocular tissues and fluids. 

« stability for long periods (does not need refrigeration). 

Indications: Allergic and inflammatory lesions of the anterior segment; 
injury due to physical or chemical trauma. 

Contraindications: Ocular herpes simplex and ocular tuberculosis. 

Supplied : =. Ophthalmic Solution “Neo-HYDELTRASOL’—each cc. contains $ mg. (1%) 


sphate (as sodium salt) and 5 mg. Neomycin Sulfate (equivalent to 3.5 mg. 
neomycin base); S-ce. vials. 


MERCK SHARP & DOHME 


DIVISION OF MERCK & CO., INC. PHILADELPHIA 1, PA. 
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TWO BASIC IMPROVEMENTS 
in the single-vision series of 
ORTHOGON corrected-curve lenses... 


New larger size...uncut and 
semi-finished ...58 x 60 mm 


Base curve on convex surface 
for faster lab service, more 
lab efficiency, better appearance 


NOW...for users of ORTHOGON 


Here’s the size for modern lens shapes, even with large decentration. 
No laboratory surfacing is required for 95% of all single vision pre- 
scriptions—and for those prescriptions which require second-side- 
surfacing of semi-finished blanks, the new convex base curve is easier 
to handle. Pairs look better, too, because convex curves match. Here’s 
new professional and laboratory convenience—in the lens that has 
always provided the most in visual performance and comfort. 


Watch the mail for your 
copy of the factual presentation 
“Two Basic Improvements.” 


BAUSCH 6 LOMB 


awe 
1853 


meu 
sall of 


lelracyctine 


PANMYCIN* PHOSPHATE 


Gack capsule contains: 
Tetracycline phosphate complex 
egutualent lo 250 mg. of lelvacycline hydrochloride 


Indications and dosage: 


Same as for lelracycline hydrochloride 


Supplied: 
Bottles of 16 and 100 capsules. 


*Trademark, Reg. U.S. Pat. Off. 
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OPHTHALMOS 


| | THE OPHTHALMOS BRAND OF PILOCARPINE HCI. SOLUTIONS 


3 


Almocarpine solutions have no wetting or 
thickening agents that may affect the activity 


and potency of the drug. 


The Almocarpine formula, designed to pre- 
vent drug degradation, has been perfected so 
as to virtually eliminate patient intolerance 
and secondary drug irritations. 


Almocarpine is packaged in autoclaved 
containers which do not affect the contents. 
They carry no expiration dates. 


OPHTHALMOS ALMOCARPINE IS PREFERRED IN 
MOST HOSPITALS WHERE OPHTHALMIC SURGERY IS 
PERFORMED 


Almocarpine produces immediate, maximum, and lasting miosis. It reduces intraocular 
pressure with no irritation of the ocular tissue or ciliary spasm. It causes no change in 
refractive error. 


JN * Almocarpine is a trade-mark of 


THE PINNACLE OF 
PROFESSIONAL @ EXCELLENCE Ophthalmos Inc. It is available in 


2% and 4%, strengths 
PHTHALMOS, Inc. in 15 ce. dropper bottles. 
Union City, New Jersey 


| 
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.. In Ophthalmic Medication 
A PRECEDENT - SETTING INNOVATION 
DROP-TAINER STERI-UNIT® 


Single Dose Disposable 
Unit with Sterile 
Outer Surfaces 


one | « | The Ultimate In Safety and Convenience 


Mark 


1 Drop-Tainer® Steri-Units* may be stored 


Sterile Aqueous Solutions under ordinary conditions and handled 


pH and tonicity adjusted freely prior to opening the outer vial without 
danger of contaminating the sterile surface of 


the enclosed Drop-Tainer®. 


Atropine Sulfate 1% 2 The cellulose band ond vial ro pay ore 

* removed together by pulli with a slight 
Atropine Sulfate 0.5% twist. Care should be ceasaieen so that the 
A L fingers do not brush across the open mouth 
Eserine Salicylate 0.5% of the vial. The Drop-Tainer® may then be 
allowed to fall upon the sterile instrument 
Fluorescein Sod. 2% tray by inverting the vial. 


Homatropine HBr 5% 
P 3 The entire outer surface of the Drop- 


; ; 12% Tainer®, as well as its content, is sterile 
Pilecerpine WC! 2 and thus be handled the 
: Sod surgeon. The cap of the Drop-Tainer is 
Sulfacetamide » 15% — and easily unscrewed—and the specially 
i opper tip need: turi 


P lus 4 ~ on the sides of the 
. ainer® will empty its contents in uniform 

Sterile Saline (15¢cc) drops; or, rapid squeezing will produce a 

stream which is sometimes desirable. 


In Boxes of Ten 


Economically Priced 


Now Available From Your Service Wholesale Druggist 


For Further Information, Write: © 1957 


Alcon laboratories, inc. p. o. box 1959 fort worth, texas 


oT su-—t 
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PROCHELATE 


0.37% and 1.85% Solution 


ISO-SOL BRAND OF STERILE E. D. T. A. 
Neutral Disodium Ethylene Diamine Tetra Acetate Solution 


Really Effective... Sate! 


For removing calcific corrneal 


opacities by chelation 


LIME BURNS 
PLASTER 
CEMENT 


LIME  Slaked or Powdered 


BAND KERATITIS 


Available in sterile 100 cc vials Write for literature 


THE ISO-SOL CO., INC., BROOKLYN 17, N. Y. 


ee 
® 

$0-$04 

; 


double-armed ophthalmic needle-sutures with 
special MICRO-POINT® needles designed 
in consultation with leading ophthalmologists 
for use in particularly delicate procedures. 
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FOR DRY EYES 


AS A VEHICLE - - - CONTACT LENS FLUID 


@ 


METHULOSE 


-METHULOSE is an ideal substitute for lacri- 
mal secretions in Kerato-Conjunctivitis Sic- 
ca. It spreads smoothly throughout the con- 
junctival sac, relieving the feeling of ‘‘dry- 
ness” and reducing irritation. 
METHULOSE will not clog eye lashes or blur 
vision. It is stable, does not support bac- 
terial or fungal growth, and is unaffected 
by light or long standing. Complete comfort 
is assured the patient. 
As a Vehicle 


METHULOSE is compatible with many drugs 
commonly used in Ophthalmology. Atro- 
pine Sulfate, Pilocarpine HCl and Homa- 
tropine HBr. may be added in therapeutic 
amounts. 


Contact Lens Fluid 
The lubricating and emollient action of 
ad METHULOSE enables the patient to wear 
Topical Use OW contact lenses comfortably for long periods 
of time. 


co 


METHULOSE is a non-irritating, buffered Methylcellu- 
lose solution. Preserved with Benzalkonium chloride 
U.S.P. 1:25,000. Supplied in the new 15cc. Plastic con- 
Write for samples and literature : tainer, and hermetically sealed 15cc. and 30cc. screw 


on complete line of ophthalmic cap glass vial, dropper enclosed. 
solutions. 


METHULOSE, a brand of Methyl- 


Professional sional_Pharmacal Inc. cellulose, is the registered 


trademark of PROFESSIONAL 


PHARMACAL CO., INC 
San Antonio, Texas 


“Manufacturers of fine ophthalmic solutions since 1943" 
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METICORTELONE 
patients with allergic and inflammatory FREDNISOLONE 


and their physicians deserve the benefits of 

METICORTELONE 

(PREDNISOLONE) 

for patient for physician ee 

prompt relief of ocular dis- far smaller dosage than with oral hydrocortisone...no 

é tress...no weight gain to undue worry about edema, sodium retention, potassium , ae. Se 

guard against...no difficult loss...patient cooperation assured... simplifies control of 
dietary rules a wide variety of inflammatory and allergic disorders i" 


buff-colored tablets of 1, 2.5 and 5 mg. wu~2-2076 METICORTELONE,® brand of prednisolone. 
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This second case history involving the use 
’ of CATAREX T temporary cataract bifocal 
lenses demonstrates that CATAREX T can 
be prescribed for and worn to advantage by the 
patient as early as ten days after cataract surgery. 


This advantage is, of course, immeasurably 
valuable in cases where the patient, by virtue 
of financial circumstances, must be back on the 
job as soon as possible. 


Catarex Service, when used in 
conjunction with CATAREX D permanent 
bifocals, may prove to be useful in your 


HISTO RY practice ... why not check with your 


laboratory or optician? 


CATA) 'T' 


TEMPORARY CATARACT § BIFOCAL LENSES 


Manufacturers of a complete line of quality multifocals 


= \ 4 \ 
cast pis x. 
The patient, a female 68 of was focal received This plan was 
first seen january g, 1993, and on all changes: 
nosis rig senile cataract was made. + 5 
\eft eye was paintul and plind. One week 145": Maney 15 1150059" RX 
jater, a\conol injection apout the \eft Right: this if CATAREX | ‘Left: 
ciliary ganglion relieved the patient ot pain to palance ets 
and enapied her to retain the eye wich Was 
tion. The course WS unevent: nent pitocal. Left: lens 
ful and the patient was aiscnaree? from the 4-25-58: sixteen months after securing the 
pospital of May while the patient was perma CATARES pitocal. the 
still the nospital, 4-10.000 remporary ignt vision with this lens ~ 
singlet ha ordered 20/15. 
on patients rst 0 visit Of ay 28th. 
with this jens, tne right vision = 20/50- This patient, who secured per first CAT AREX 
T (remporary style) jens ten days after cat- 
6-954: manifest 0.0. +t! aract surged and Nad three gitterent 
+ 7.50009! ax 10 = 20/30—- RX changes» gecured first and only perme 
Right: this in CATAREX T (tempo nent approximately four months after 
raty style) straight pitocal. surgery: To date, she Nas not had have 
Left: jens tO balance. he patient it Ranged or resurfaced: 
was a\\owed to retain the 
jens until the new CATAR be asinglevisio® CATAREX T- 
\ 
evil 


Aimouncing! An Improved Model of 
AO-Schepens Binocular Indirect OPHTHALMOSCOPE 


USES: Easiest way to examine fundus to the extreme 


periphery. Particularly useful in examining retinal 
detachments, tumors, retrolental fibroplasia, perfora- 
ting wounds, and other pathological conditions prac- 
tically impossible to examine adequately by other 
means in the region anterior to the equator. By means 
of scleral depression technique allows viewing of 
the ora serrata and the posterior portions of the pars 
plana ciliaris. 


ADVANTAGES: The only self-luminous stereoscopic 


indirect ophthalmoscope. Wide field of view excel- 
lent for viewing general fundus topography. Three 
dimensional image and exceptional depth of focus 
clarify details of irregular depth. Brilliant illumina- 
tion. Single, adjustable lightweight head supported 
unit leaves both hands free for holding viewing lens 
and instruments. 


NEW: Adjustable padded leather 
headband individually positions in- 
strument more comfortably. 


NEW: Mirror positioned quickly 
and precisely by means of new easy- 
to-use control knob. 


NEW: Scleral depressor and case 
now supplied with the ophthalmo- 


scope. 


NEW: Compartmented carrying 
case will hold complete unit including 
accessories, spare bulbs and recom- 
mended transformer. 


American Optical Company, INSTRUMENT DIVISION, BUFFALO 15, NEW YORK 
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NON-MERCURIAL DIURETIC Acetazolamide Lederle 


in glaucoma 


Intraocular pressure is significantly reduced by DIAMOX in various 
types of glaucoma — acute congestive glaucomatous crisis, simple 
glaucoma which does not respond to miotics, and some 
secondary glaucomas. Well-tolerated, nontoxic, easily 
administered, piAMoOx has proved to be a highly useful drug. 


Preoperatively, DIAMOX is particularly useful in conditions where 
intraocular pressure is high and reduction is required. 


Postoperatively, DIAMOX aids early restoration of the anterior 
chamber and maintenance of a formed area. 


Diagnostically, in glaucoma and other ophthalmologic conditions, 
DIAMOX clears corneal edema, greatly enhances visibility, permits 
examination of the interior of the eye. 


Suggested dosage of DiAMOx for most ophthalmologic conditions 
is 5 mg. per kg. every six hours day and night. In severe 
glaucomatous crises the intravenous form may provide quicker 
reduction of global pressure. 


Supplied: Scored tablets of 250 mg. (Also in ampuls of 500 mg. 
for parenteral use.) 


LEDERLE LABORATORIES DIVISION, AMERICAN CYANAMID COMPANY, PEARL RIVER, N. Y. U Lederie) 
“Reg. U. S. Pat. Off. 
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30 minutes after 
instillation of 


cyclogyl ... 


3-6 hours* after 
instillation of 


cyclogyl... 


Orv Orr 


C) brand of 


hydrochlo 


Rapid onset of action,'.* brief duration,'-? and 
consistent depth of cycloplegia make Cyclogyl 
“... the drug of choice for routine refraction.” 


Cyclogyl does not produce local or systemic 
toxic effects, and is relatively nonirritating and 
nonsensitizing;*-4 it has not been reported to 
cause a significant variation in intraocular ten- 
sion.*.5 Cyclogy] is effective in highly pigmented 
eyes, and may be used for persons of all ages.‘ 
No pretreatment is required. 


Just one or two drops provides complete 
cycloplegia, thereby conferring a saving in 
medication cost. 


Send for literature and samples 


PHARMACEUTICAL AND } 
RESEARCH LABORATORIES 


hydrochloride 


indications: Refraction; as a mydriatic in 
controlling iritis, iridocyclitis, keratitis, and 
choroiditis; to prevent lenticular adhesions; 
with miotics for preventing or breaking ad- 
hesions in infection; preoperatively, for 
cataract or other appropriate eye surgery. 
Supplied: 0.5% Solution in 15 cc. dropper 
bottles; 1% Solution in 2 cc. and 15 cc. 
dropper bottles. 
*When a miotic is used. Otherwise, in less 
20 hours. 
1. Rasgorshek, R. H. and Mcintire, W. Ss 


4. istry: J 
1955. 5. Stelzer, |. H.: Am. 
.) 1953. 


1523 
path. 
} 28 Cooper Square, New York 3, N.Y. 


In Canada: 
W. Sofin Ltd., Montreal 25, Quebec 
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Your growing preference for SHURON ophthalmic products—for 
Browline® frames, Widesite® lenses, SHURON cases, and machinery 
—was reflected in 1955 by record-breaking sales, and in 1956 by 
another unprecedented increase. 


We appreciate this preference, and we realize that it is this preference 
that has made SHuRON the world’s largest organization devoted ex- 
clusively to serving the ophthalmic profession. 


SHURON OPTICAL COMPANY, INC. 


More than ever, 
Crp Geneva, N.Y. 
Rochester, N.Y. 


A SUPERB INSTRUMENT 
by CURRY & PAXTON 
of London, England 


THE 
"VANDERBILT' 
PROJECTION 

PERIMETER 
No. 11200 
Fully described in 


Brochure 5015 sent 
on request. 


NOTEWORTHY FEATURES 


%& Silent operation. x Quick and accurate automatic 
recording. ye Control of light intensity and size of 
targets (1, 3, 5 and 10 mm. diameter). xe Red, Green 
and Blue Filters of standardised transmission. ¥& Flicker 
device controlling light spot. y& Click mechanism every 
30°. ¥& Alternative fixation device for central scotoma. 
%& Charts easily positioned and printed both sides to 


record field as seen by patient simultaneously with that 
CURRY & PAXTON seen by Practitioner. 


INCORPORATED 

866 WILLIS AVENUE, ALBERTSON Other Ophthalmic Instruments manufactured by Curry & Paxton of 

LONG ISLAND NLY England include: Slit Lamps, Ophthalmoscopes, The Foveoscope, 

Telephone: PIONEER 7-5660 Foveal Retinoscope, Maddox Wing Test, Maddox Hand Frame 

Showrooms Service and Assembly Plant : Diploscope, Cheiroscope, Trial Frames, Trial Cases, Orthoptic Ap- 
Manufacturers’ Representatives in the U.S.A. poratus. 

Registered Office: 230 Park Avenue, New York |7, N.Y. 

Telephone: MURRAY HILL 6-0942 


DISTRIBUTORS: Chicago: House of Vision San Francisco: Parsons Laboratories Pittsburgh: Doig Optical 
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KEELER HEADBAND TRIAL FRAME 


A simple, time-saving and versatile frame ideal 
for the busy practitioner. 


© Double universal joints eliminate bridge and sides—speed and simplify centering on asym- 
metrical faces. 

© Back Vertex Distance easy to adjust and simple to invaluable for 
aphakics and high myopes. 

@ Absence of bridge facilitates accurate location on children. 

© Firm yet comfortable headband is less distracting for child than conventional devices. 


OUTSTANDING EQUIPMENT 


KEELER MAGNIFYING SPECTACLE 


Each individually made to user's own prescription 


© Remarkably flat, color-free 35mm field. 

@ Magnification X 2.2. 

© Gaze can alter from central, magnified, field to peripheral, unmagnified, field without change 
of focus or position. 

®@ Unique “slip-on” telescope assembly for rapid, simple cleaning. 


KEELER OPTICAL PRODUCTS INC. . 


Freel 617 S. 52nd Street, Philadelphia 43, Pa., USA 
GRANITE 4-5310 & KINGSWOOD 4-0874 
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SLIT LAMP APPARATUS 


INSTRUMENT TABLE OR COM- 
POUND STAGE, the latter designed 
for electric tables or refracting units. 


Requires no adjustments. The 
slit lamp can be swung past the 
corneal microscope without in- 
terruption of observation. 

Can be set for five different 
magnifications by simply turning 
a knob, without changing objec- 
tives, eyepieces, or the working 
distance. 

Maximum brilliance of the il- 
luminating rays and sharpest 
possible definition of the micro- 
scope images. 

Supplementary equipment, 
such as Hruby lens, gonioscope, 
photo attachment, etc., are avail- 


able. 


MADE BY 


IN WEST GERMANY 


A O RIES 


ATTACHMENT FOR GONI- 
OSCOPY (left) consisting of: 4- 
mirror contact glass with 
handle, carrier and rotating de- 
vice. Rotatable prism in mount. 
To keep lid apart during ex- 
amination we offer one each 


small and large lid separator. 


PHOTO ATTACHMENT (right) 
with electronic flash equipment 
to automatically photograph 
anterior segment of eye at mag- 
nifications of 1x or 2x. 


= Write for literature 


CARL ZEISS, INC., 485 Fifth Avenue, New York 17, N.Y. 


Guaranteed Uninterrupted Repair Service 


XX 
— CARL 
czeiss | 
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In a series’ of 87 cases of retinal hemorrhages, 
vitreous hemorrhages or vitreous floaters, 
the use of IODO-NIACIN* Tablets 
was followed by both subjective and 
objective improvement. 


Ocular hemorrhages, as photographed ophthalmoscopically, 
were absorbed rapidly. Large vitreous floaters 

diminished in size and often disappeared entirely. The 

controls, treated with a placebo, showed no comparable benefit. 


1ODO-NIACIN 
has been found to be 


generalized arteriosclerosis’. 


VITREOUS HEMORRHAGES 


of iodism or other ill 


med. ued in 
full dosage for a year 

or longer. 


1ODO-NIACIN Tablets contain potassium iodide 135 mg. 
and niacinamide hydroiodide 25 mg. The recommended dosage 
for ocular conditions is | tablet t.i.d. No iodism occurs with 
prolonged use of a dosage of 8 tablets daily. 


1ODO-NIACIN Ampuls, for intramuscular 
or slow intravenous injection, have been 0 p 0 i N | AC | N 
shown to provide the same therapeutic 
effects’ as the tablets. 
Indicated for rapid and intensive action. 


*U.S. Patent Pending. 


1. Abrahamson, I. A., Jr. & Abrahamson, I. A., Sr., 
Am. J. Ophth. 42: 7/1, 1956. 
2. Tent, T. M., Feinblatt, H. M. & Ferguson, E. A., 
Am. J. Digest. Dis. 22: 5, 1955. 
3. Feinblatt, T. M., Feinblatt, H. M. & Ferguson, E. A., 
Med. Times, 84:741, 1956. 
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CHEMICAL 
COMPANY 


COLE CHEMICAL COMPANY 
3721-27 Laclede Ave., St. Lovis 8, Mo. 


Gentlemen: Please send me professional literature covering IODO-NIACIN 
Tablets and Ampuls, also samples of the tablets. 


Name 
Street 
City 
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KERATOPLASTY* 


EXPERIMENTAL STUDIES WITH CORNEAS PRESERVED BY DEHYDRATION 


Joun Harry Kine, Jr., M.D. 
Washington, D.C. 


A little more than a century ago, the idea 
of corneal transplantation was described by 
Dieffenbach,' the father of modern plastic 
surgery, as an “audacious fantasy.” Today, 
this surgical operation is an accepted and 
practical procedure with wide application in 
ophthalmology. The indications, contraindi- 
cations, and selection of cases are fairly well 
understood. Surgical techniques have been 
developed almost to the point of standardiza- 
tion. Despite these advances, the progress of 
keratoplasty is still retarded by an over- 
whelming obstacle—the demand for donor 
corneas exceeds the available supply. 

The purpose of this report is to present a 
new method of corneal preservation which 
may alleviate the shortage of donor corneal 
material, and to consider its applications for 
keratoplasty. 


PENETRATING KERATOPLASTY 


The indications for penetrating kerato- 
plasty have been clearly defined for many 
years. These include corneal leukoma, blood 
staining of the cornea, inactive interstitial 
keratitis, certain dystrophies (Groenouw), 


* Presented at the 92nd annual meeting of the 
American Ophthalmological Society, Hot Springs, 
Virginia, June, 1956. This paper will be published 
in the Transactions of the American Ophthalmo- 
logical Society and is printed here with the permis- 
sion of the American Ophthalmological Society and 
Columbia University Press. This investigation was 
supported in part by a research grant, B-975(R), 
from the National Institute of Neurological Dis- 
eases and Blindness of the National Institutes of 
Health, Public Health Service. 
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and keratoconus. The operation is usually 
employed for conditions which effect marked 
diminution of vision or blindness. The visual 
results are often dramatic. The technique is 
precise and demands experience and dexter- 
ity on the part of the surgeon. Complications 
during and after the operation are not un- 
common. 


LAMELLAR KERATOPLASTY 


Nonpenetrating, or lamellar keratoplasty, 
is indicated in fewer corneal conditions 
which result in diminished vision. If the 
leukoma is superficial, its replacement by a 
layer of clear cornea can be expected to 
result in improved vision. If the opacifica- 
tion includes the deeper stroma and endo- 
thelium, lamellar keratoplasty is not bene- 
ficial. This technique can be applied as a 
primary procedure to improve the anatomic 
and physiologic status of the tissues in cer- 
tain instances of severe corneal disease or 
vascularization and should be followed later 
by the penetrating method to obtain better 
vision. Such conditions would include inter- 
stitial keratitis with activity and neovascu- 
larization following corneal trauma or dis- 
ease. 

The uses of lamellar keratoplasty have 
recently been greatly extended by the experi- 
ences of European ocular surgeons. Pau- 
fique, Sourdille, and Offret? have emphasized 
the therapeutic indications. Franceschetti* 
also revived therapeutic transplantation and 
improved the technique in order to apply it 
to greater advantage. Although not in total 
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agreement with these authors, Castroviejo* 
felt that lamellar keratoplasty was justified 
for treating certain corneal conditions, such 
as Mooren’s ulcer, recurrent herpetic, 
rosacea, and neuroparalytic keratitis, when 
these were not responsive to other therapy. 
Paton® stated that the most mteresting devel- 
opment in keratoplasty, and the least known 
in this country, is the use of the nonpene- 
trating corneal transplant for therapeutic 
purposes. 

Whereas, the main purpose of penetrating 
keratoplasty is to improve vision, the indi- 
cations for lamellar keratoplasty are more 
numerous. Franceschetti® lists these as tec- 
tonic, esthetic, and therapeutic in addition to 
optical. The tectonic type is an attempt to 
restore or improve the anatomic or archi- 
tectural structure of the cornea in prepara- 
tion for an optical graft later. This is appli- 
cable to densely vascularized leukomas, such 
as those resulting from chemical burns, and 
for very thin corneas in advanced kerato- 
conus. It may be useful to stop the progress 
of a “malignant” pterygium instead of em- 
ploying buccal mucosa or skin. Lamellar 
keratoplasty may be an “eye-saving” pro- 
cedure when employed as an emergency op- 
eration for a ruptured descemetocele.’? The 
technique is rarely indicated for esthetic or 
cosmetic purposes. 

The therapeutic indications for lamellar 
keratoplasty offer the widest field of appli- 
cation for grafting. Paufique* stated that 
therapeutic grafting “is a primary indica- 
tion for keratoplasty and is at least as useful 
as optical grafting, if not more so. It actu- 
ally amounts to a preventive treatment of 
corneal blindness.” Therapeutic lamellar 
keratoplasty offers a mean of treating pro- 
gressive corneal diseases or chronic and re- 
current conditions which do not respond to 
other therapy. The rationale of this treat- 
ment is not fully explained. Paufique,* how- 
ever, is in agreement with Filatov whom he 
quotes as attributing a trophic action to cor- 
neal grafting as a part of his theory of “bio- 
genic stimulants.” The new cornea appears 


to stimulate a remarkable clearing of the 
diseased cornea surrounding the graft. 
Filatov, quoted by Paufique,* recommends 
the use of small lamellar grafts near a dis- 
eased penetrating graft as a treatment. 
Paufique, however, does not agree that this 
procedure is always successful. 

The therapeutic indications for lamellar 
keratoplasty are now agreed upon by most 
authorities*®* to include (1) keratitis 
caused by a neurotropic virus (herpes sim- 
plex or zoster), the so-called disciformis 
and metaherpetic keratitis, (2) interstitial 
keratitis, luetic or tubercular, or (3) recur- 
rent keratitis of indefinite etiology. Frances- 
chetti® feels that the aim of the operation 
is to “hinder the evolution of a corneal dis- 
order.” 

The use of corticosteroids has probably 
reduced some of the indications for thera- 
peutic transplants as witnessed by the 
marked effect of prednisone and predni- 
solone’ in metaherpetic keratitis. The misuse 
of these drugs in herpetic keratitis (dendri- 
tic) can be deleterious, however, and may 
result in a neurotropic keratitis requiring 
corneal transplantation to effect a cure. 

Therapeutic grafting in over 40 cases was 
reported from France by Hugonnier-Clay- 
ette® in 1949. In England, Black, Foster, 
Rycroft and Romanes, Lister, and 
Hobbs**-** have noted the value of lamellar 
keratoplasty for numerous corneal diseases. 
In this country Paton and others* have 
published their experiences with this tech- 
nique. 

Lamellar grafting is also useful in trau- 
matic keratitis, postoperative dystrophic 
keratitis, and ulcerative keratitis. This tech- 
nique produced good results in 90 percent 
of the cases of hereditary keratitis (Groe- 
nouw, Haab-Dimmer) in Paufique’s* experi- 
ence. He also recommends it in fatty dys- 
trophy of the cornea, in primary chronic 
edema, and for rosaceous keratitis. 

Lamellar keratoplasty is a much safer 
procedure than penetrating keratoplasty and 
should therefore be preferred where benefit 
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can be expected. The perforating technique 
is usually applicable for the same conditions 
and may give similar results but not without 
greater risk to the patient. Lamellar should 
be the operation of choice in nervous, unruly 
individuals, in aphakia, in one-eyed persons, 
and in the presence of nystagmus. Trans- 
parent grafts and favorable functional results 
were obtained in 75 percent of 270 lamellar 
grafts performed by Paufique.* He aptly 
states that “if the lamellar graft loses its 
clarity, then the perforating graft is sure to 
fail.” Every ocular surgeon should have a 
knowledge of the value of this simple tech- 
nique and should investigate its wide appli- 
cations. 


NEED FOR DONOR MATERIAL 


The problems of obtaining donor corneas 
for keratoplasty have seriously impeded the 
progress and development of corneal sur- 
gery. A few years ago the number of cor- 
neal transplantations was limited because of 
lack of training in operative technique and 
ignorance of the indications concerned. 
Donor material was adequate from freshly 
enucleated eyes. The experiences and teach- 
ings of such surgeons as Franceschetti, 
Paufique, Thomas, Castroviejo, and Paton 
have stimulated wide use of keratoplasty 
throughout the world and many ocular sur- 
geons are now well versed in the surgical 
technique and in evaluating the selection of 
cases. The indications for penetrating trans- 
plantation have become rather limited and 
static. Lamellar grafting, however, is con- 
stantly being given wider application. Al- 
though its uses from the optical and pre- 
paratory standpoints probably do not com- 
pete with penetrating grafts, lamellar kera- 
toplasty as a therapeutic agent makes this 
technique far more valuable to a greater 
number of patients in the treatment and 
prevention of corneal blindness. 


STORAGE OF FRESH CORNEAS 


For several years the supply of donor 
corneas has been inadequate for the demands 


and the situation has recently become critical. 
The dependence upon the procurement of 
fresh corneas from enucleated eyes has been 
superseded by the use of cadaver material. 
Filatov’® claimed that such material pre- 
served at temperatures of 4°C. to 6°C. for 
as long as 56 hours was as good as fresh 
cornea, Fine,’* in a controlled experiment 
with animals, disputed this by showing that 
corneas preserved for 24 hours at low tem- 
peratures gave results which approached 
fresh material but after 48 hours the chances 
for successful transplantation were jeopard- 
ized. 

Eye-Banks were established throughout 
the world in order to make grafts available 
to surgeons when needed. The system of ob- 
taining and storing eyes varies in many 
countries. In England the Corneal Grafting 
Act was passed by Parliament in 1952'** to 
permit eyes to be removed from the dead 
when objection had not been previously made 
by the deceased or his relatives. Eyes are 
removed within 10 hours after death and are 
sent to an eye-bank in liquid paraffin.* A 
culture is taken and the eyes are then trans- 
ferred to a container holding a mixture of 
liquid paraffin, streptomycin, and penicillin. 
This is refrigerated at 4°C. until the eye is 
needed, at which time another culture is 
taken. Successful grafts have been obtained 
from eyes preserved for as long as three 
weeks by this method. 

The French Eye-Bank,” established in 
1948, began operation in 1950. Eyes are 
made available through regional centers to 
all of France and North Africa, Modifica- 
tion of a law was necessary to permit the 
removal of eyes from cadavers. This method 
of supply is supplemented by eyes from 
donors who have signed pledges before 
death. 

In 1945, Paton and Breckinridge pio- 
neered in the establishment of an eye-bank 
for the United States.*° Many hospitals are 
affiliated with this bank to furnish eyes from 
enucleations and donors. Branches of The 
National Eye-Bank of New York City have 
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been established in other cities, such as Bos- 
ton and Chicago. Eyes are preserved in a 
moist sterile glass container fitted with a 
ground-glass top. They rest on a cotton 
dental roll saturated with aqueous merthio- 
late and the entire container is refrigerated 
at 6°C. Paton* states that an adult eye 
enucleated immediately after death (not over 
six hours) will remain in good condition for 
as long as three days. Children’s eyes and 
those of premature infants must be used 
within 24 hours. The best results are ob- 
tained from adult eyes regardless of the 
donor’s age. Eyes of stillborn infants are 
not desirable because of technical difficulties 
experienced with the malleable and delicate 
tissues. The donor material is carefully se- 
lected and classified as to age, sex, race, 
cause of death, and condition of the eye, and 
this information is transmitted to the sur- 
geon.” 

Numerous other independent eye-banks 
have recently been organized throughout the 
United States. Holt®* has stated that the 
term “bank” is a misnomer, since transplan- 
tation should be done with corneas not older 
than 48 hours. Eyes stored for longer 
periods are not suitable for use. Stocker** 
feels that transplantation should be _per- 
formed within 24 hours after the eye has 
been removed from the donor, since endo- 
thelial changes occur after this period in cold 
storage. This is not as important when the 
cornea is to be employed for a lamellar 
graft,” because the endothelium and Desce- 
met’s membrane are not used. 


PREVIOUS STUDIES IN CORNEAL 
PRESERVATION 


Although eye-banks serve an excellent 
purpose, the demands for corneal material 
still overshadow the supply. Despite recent 
advances in keratoplasty, the operation is 
frequently limited because donor corneas are 
not available at the exact time they are 
needed. The need is often urgent because of 
the increased usage of lamellar grafting for 
therapeutic purposes. 
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The storage life of corneas is limited 
under the present methods of refrigeration 
in which the temperature is above the tissue’s 
freezing point. If an eye is not used within 
a few days it must be discarded and there- 
fore a supply cannot be accumulated. 

Many investigators have attempted experi- 
mentally to preserve corneas, Smelser and 
Ozanics,** Leopold and Adler,** and Kat- 
zin** employed rapid freezing in liquid nitro- 
gen. 

Smelser and Ozanics* also froze corneas 
in isopentane chilled with liquid nitrogen to 
expedite the freezing process. The entire 
donor eye was plunged into the liquid nitro- 
gen and left there for one to two hours. In 
four cases they were stored in the freezing 
medium for three to four days. When eyes 
were removed from the liquid nitrogen, they 
were allowed to remain at room temperature 
for a few minutes until the cornea thawed 
sufficiently to permit the transplant to be cut. 

The authors state that the grafts were as 
good or better than fresh cornea as far as 
operative technique was concerned. The cor- 
neal epithelium loosened easily and was soon 
lost. Grafts with the frozen cornea were uni- 
formly clear until the fourth day. After this, 
even though they healed well, they began to 
cloud, and two months after operation all 
grafts were translucent or opaque. 

These investigators concluded that freez- 
ing corneas in this manner appears to pre- 
serve the tissue in as nearly a normal condi- 
tion as possible. However, the corneas were 
presumably no longer living, although the 
tissue was clear and not changed structurally. 
They concluded that it was necessary to use 
viable tissues to produce clear, enduring 
corneal transplants, and that the corneal 
stroma of a clear graft retains its identity 
and is not replaced by the host for a long 
time. 

Leopold and Adler®* and Katzin** dried 
the grafts in vacuo over P,O; at 40°C. after 
freezing. In most cases they were reconsti- 
tuted by isotonic sodium-chloride solution. 
These investigators found that freezing cor- 
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neas in this manner appears to preserve the 
tissue in as nearly a normal condition as pos- 
sible. However, the corneas were presumably 
no longer living, although the tissue was 
clear and not changed structurally. They 
concluded that it was necessary to use viable 
tissues to produce clear, enduring corneal 
transplants, and that the corneal stroma of 
a clear graft retains its identity and is not 
replaced by the host for a long time. Leopold 
and Adler concluded that frozen cornea 
never regains its normal transparency when 
transplanted.*” Bajenova*® had previously re- 
ported that the cornea can survive a tempera- 
ture of —3°C. for nine days and maintain 
its viability in all cases. 

The preservation of other living cells at 
low temperatures has been the subject of 
extensive investigations. Polge and his co- 
workers” treated fowl spermatozoa with 
glycerine-saline solution prior to freezing 
and found that they retained their motility 
after thawing. Skin, blood, and endocrine 
tissue** have also been successfully pre- 
served by this method. The survival of tis- 
sues pretreated with solutions of either 
glycerine or sugars and frozen for long 
periods of time at very low temperatures was 
also reported by Fleming.** 

Smelser,** stimulated by these successes, 
repeated his experiments on preserving cor- 
neas for transplantation. Donor corneas were 
immersed in sterile solutions of 20-percent 
glucose or 20-percent glycerine for 15 to 
20 minutes. They were then placed on small 
aluminum foil carriers and were either 
slowly frozen in a dry-ice chilled chamber 
or were quickly frozen by immersion in 
liquid nitrogen. They were stored in the 
dry-ice chamber or in the nitrogen until used 
(within two to 24 hours). They were rapidly 
thawed by placing in a warm solution 
(40°C.) of either the glucose or glycerine in 
which they had been pretreated. Slowly fro- 
zen corneas gave opaque grafts in every 
instance, whereas even in the best cases the 
rapidly frozen material yielded only trans- 
lucent grafts. Poor healing of the grafts was 
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the major cause of failure in using frozen 
corneas. 

In England, in 1954, Eastcott and his co- 
workers** reported success in the preserva- 
tion and transplantation of frozen human 
corneal tissue. Lamellar and full-thickness 
cadaver corneas were covered with 15-per- 
cent glycerine in Ringer solution (pH 6.0) 
in small sterile bottles. They were allowed to 
stand at room temperature for one hour and 
the solution was then decanted leaving only 
enough to cover the graft. The bottle was 
closed by a tight screwtop and immersed for 
several minutes in a mixture of carbon di- 
oxide and alcohol at —79°C. The bottle was 
then stored at the same temperature by plac- 
ing it in a dry container with solid carbon 
dioxide (dry ice) held in a special box ( Per- 
spex). The entire chamber was then stored 
within a standard commercial deep-freeze. 

When needed, the cornea was thawed by 
immersing the bottle in a water-bath at 
40°C. Fresh Ringer solution was then sub- 
stituted and the bottle taken to the operating 
room where the cornea was transferred to 
normal saline solution containing 1,000 units 
of penicillin per ml. immediately before its 
use as a graft. 

After thawing, the lamellar and full- 
thickness grafts appeared normal in every 
way. The epithelium was loosened in two 
cases, 

Of the 12 grafts transplanted, five were 
lamellar and seven were full thickness. The 
storage time of the lamellar grafts was from 
three days to nine months and the results 
were successful in all instances. The post- 
operative course was the same as for fresh 
corneas. The full-thickness grafts were 
stored from five days to seven months and 
when transplanted these were considered suc- 
cessful in two patients and partially success- 
ful in three patients. Their postoperative be- 
havior differed from fresh grafts in that 
clearing occurred much later. 

The investigators concluded that lamellar 
grafts can be stored indefinitely by this 
method and will give results equal to those 


358 


obtained with fresh corneal material. They 
do not advocate the routine use of frozen 
full-thickness grafts, however, and feel that 
further study is necessary to solve the rea- 
sons for failure. 

In this country, McPherson and his col- 
leagues performed experimental studies on 
the viability of fresh and frozen rabbit cor- 
neas. The success obtained clinically by East- 
cott and his associates** with preserved 
corneas pretreated by glycerine and saline 
seemed to prove that this method main- 
tained viability of the tissues after freezing. 
McPherson’s group® showed that excellent 
migration of epithelial and fibroblastic cells 
occurred in tissue culture of fresh cornea 
within 48 hours. When frozen without 
glycerine protection, the cornea showed no 
migration of cells in 28 percent of the 
cultures and retarded migration with severe 
cell injury in the remainder. Corneas which 
were frozen after soaking in dilute glycerine 
showed a slight delay in cell migration on 
tissue culture but were later indistinguish- 
able from fresh corneas. 

lliff,** in 1954, prepared a human cornea 
by following Eastcott’s method.** It was kept 
frozen for about two hours and was then 
used as a graft in a penetrating keratoplasty 
operation. The postoperative course was 
stormy but a final corrected visual acuity of 
20/20 was obtained. 

MeNair and King*’ felt that the technique 
of freezing corneas after soaking in the 
glycerine-saline mixture could be carried a 
step further by drying the tissue in a 
vacuum. They felt that the success achieved 
by storing cornea in a 15-percent glycerine 
and saline mixture at low temperatures™ 
was the result of the protective action of the 
glycerine on the tissue cells rather than the 
freezing. 

The entire excised corneas of cats were 
placed in a glass tube container with just 
enough 15-percent glycerine and isotonic sa- 
line mixture to cover the tissue. The con- 
tainer was then immersed in a thermos con- 
taining a mixture of crushed solid carbon 
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dioxide (dry ice) and alcohol for cooling 
purposes only. This tube, with its mixture 
covering the cornea, was connected to a 
vacuum pumping system and the water was 
removed, leaving the tissue in approximately 
100-percent glycerine. The process was sim- 
plified and expedited later by employing 80- 
percent glycerine and isotonic saline to begin 
with, so that less water had to be removed in 
the dehydration process. When dehydration 
was complete, the corneas covered by the 
glycerine were stored in the container in a 
vacuum with an airtight ground-glass stop- 
per. They were kept at room temperature 
and remained clear and transparent as long 
as they were stored, which was for a maxi- 
mum period of four months. 

The corneas were rehydrated in isotonic 
saline and were used as grafts at intervals 
of one week to four months after preserva- 
tion. Nonperforating lamellar grafts from 
five mm. to seven mm. in size were successful 
in all the 11 cats used in the experiments. 

Two corneas were placed in 95-percent 
commercial glycerine and were stored with- 
out dehydration at plus 4°C. They were 
transplanted after one month. When they 
were rehydrated, they did not absorb the iso- 
tonic saline as well as the dehydrated corneas. 
The postoperative course was stormy and 
final clearing did not occur until six weeks 
after grafting. The end-result was a slight 
diffuse clouding rather than complete trans- 
parency. 

It was concluded that grafts dehydrated in 
glycerine and stored in vacuum without re- 
frigeration were suitable for lamellar kerato- 
plasty. Corneas stored in glycerine without 
dehydration at plus 4°C. were not suffi- 
ciently protected from autolysis. 

Bonhoure* preserved a human cornea for 
19 days by lyophilization. The method is not 
described. However, the corneal surfaces 
took on a grayish-white granular appearance 
and the cornea became opaque in its entirety. 
The cornea was lyophilized four days after 
enucleation. At the time of operation it was 
rehydrated in serum for 45 minutes and re- 
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gained its “flexibility and almost normal 
transparency.” The cornea was used as a 
lamellar graft following the removal of an 
extensive pterygium by keratectomy. The 
graft was not sutured in place but was cov- 
ered by amniotic membrane and crossed 
sutures. It healed well and became trans- 
parent and the author felt that it retained its 
viability. 


PRESENT STUDIES IN CORNEAL PRESERVATION 


It appears that corneas stored at —79°C. 
after pretreatment with 15-percent glycerine 
in Ringer’s saline solution can be kept in- 
definitely for successful use in lamellar ker- 
atoplasty.** Corneas preserved in this manner 
remain viable as proved by tissue cultures*® 
on animals. Cat corneas dehydrated in gly- 
cerine and stored in a vacuum without freez- 
ing or refrigeration may also be used suc- 
cessfully in experimental animal lamellar 
transplantation.** The problems concerned in 
maintaining the frozen state in stored cor- 
neal tissue stimulated further investigation 
on transplantation of corneas preserved 
without refrigeration. It was felt that de- 
hydration of corneas in 80-percent glycerine 
removed the water from both the solution 
and the cellular fluids and replaced the tissue 
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fluid with approximately 100-percent glycer- 
ine. We concluded from our preliminary ex- 
periments that glycerine protected the cel- 
lular structure and maintained viability with 
cellular metabolism at a standstill. It was 
thought that a technique of dehydration simi- 
lar to lyophilization could be developed in 
which the most concentrated glycerine solu- 
tion available (commercial 95-percent ) could 
be employed rather than to remove the fluid 
from a weaker solution. 


I. APPARATUS AND METHOD OF PRESERVATION 


The apparatus employed is a manifold 
vacuum system modified from that used to 
freeze dry arterial segments for an artery 
bank.*® The equipment is simple and can be 
assembled on an ordinary table or desk top. 
It consists of a pyrex manifold with two 
ground glass outlets (fig. 1). (More may be 
used if necessary.) Two metal ring stands 
are used to support the manifold. A brass 
manifold can be employed, but glass has the 
advantages of allowing observation, ease in 
cleaning, and permitting checking for air 
leaks. The manifold connects to a vacuum 
pump by way of a condensation vapor trap 
and hose connection. The closed bottom of 
the glass vapor trap is surrounded by a De- 
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Fig. 1 (King). Line drawing of dehydrating apparatus. 
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war flask holding a mixture of dry ice and 
alcohol (95 percent) slush (—72°C.). This 
bath will usually last from 24 to 30 hours. It 
acts as a coolant bath which functions as a 
cold trap to remove condensable vapors 
(water) from the system. Vapors are drawn 
by the vacuum pump to the bottom of the 
trap where they condense and freeze. The 
pump must be protected from the water 
vapor evaporated from the specimens. The 
mechanical vacuum pump removes most of 
the air from the system and it is not neces- 
sary to increase the pressure by a diffusion 
pump. 

A vacuum gauge is attached to the mani- 
fold system. A “secondary” Pirani gauge, 
with a scale of 0 to 1,000 microns, is em- 
ployed and this is connected to an electronic 
recorder to obtain continuous vapor pres- 
sure records. 

Following the studies of Sauvage and his 
co-workers,*® the system is pre-evacuated by 
plugging the outlets in the manifold, starting 
the pump, and determining the maximum 
degree of vacuum which can be attained. A 
base-line pressure, without specimen tubes 
attached, was therefore determined and this 
was found to be about five microns on the 
Pirani gauge. 


II. ANIMAL EXPERIMENTATION 


A. Technique of preservation 


Full-grown cats and dogs with normal 
eyes were killed and the corneas excised 
under sterile conditions. 

1. Corneas were placed in a small sterile 
Pyrex test tube with a ground-glass opening 
and with enough 95-percent commercial 
glycerine to cover completely the tissues. The 
glycerine was previously sterilized by pass- 
ing it through a Seitz filter. 

2. The outlets of the manifold system are 
plugged and the motor pump started. After 
the base-line pressure is determined for this 
dry system, the pump is stopped. The outlet 
plugs are removed and the specimen tubes 
are rapidly connected to the ground glass 
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pressure during dehydration run. 


outlets which are greased with “high 
vacuum” grease.* 

3. The pump is again started and because 
the vacuum system has already been primed, 
the system is cleared of air in several min- 
utes. 

4. During the early part of the dehydra- 
tion run the specimen tubes are immersed in 
a dry ice-alcohol bath. This prevents the 
temperature of the specimen from rising too 
high in case there are air leaks or extrane- 
ous water in the system when it is being 
evacuated. 

5. No further attention is necessary while 
the system is operating and the original base- 
line pressure is usually reached in about 
five hours. The procedure is begun in the 
late afternoon, however, and the apparatus 
is allowed to run until the next morning. 
Thus, although the end-point of the dehy- 
drating cycle has been reached, the system is 
allowed to continue for several hours longer 
(fig. 2). 

If the apparatus is efficient and has been 
pre-evacuated, the specimen and its glycer- 
ine solution become the only source of ad- 
ditional gases entering the system unless an 
air leak is present. The pressure, as recorded 
on the Pirani gauge, is then a reliable index 
of the amount of gas being drawn from the 
specimens. When the base-line pressure is 


* High-vacuum grease, No. 43, manufactured by 
Dow-Corning Corp., Midland, Michigan. 
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: Fig. 2 (King). A typical Pirani recording of vapor 
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reached, there is little if any water left in 
the specimens. 

Occasionally, toward the end of the run, 
several small bubbles are noted surrounding 
the cornea. If the hand is cupped about the 
specimen tube to create heat, these gas 
bubbles will rise above the fluid level and be 
evacuated from the tube. This heat is con- 
tinued until no further gas bubbles are 
visible. 

If the pressure during dehydration, as re- 
corded on the Pirani recorder, does not con- 
tinue to drop, or rises suddenly, the system 
should be checked for air leaks. This is done 
by placing a spark coil against various parts 
of the manifold and specimen tubes. If the 
sytem is intact, a faint bluish glow is pro- 
duced ; if there is a leak, a dense bluish flash 
is noted. 

6. The specimen tubes are hermetically 
sealed off near their attachment to the mani- 
fold by using a gas-oxygen torch, and the 
run is terminated.* In order to prevent spon- 
taneous cracking, the ends of the tubes are 


carefully annealed to remove stress lines. 
Cement or wax is then coated over the sealed 
ends as a precautionary measure to maintain 
the vacuum in the event a crack should occur. 
The spark coil is again placed near the 
specimen tube to verify the presence of a 


vacuum. 

7. The tubes are labelled with pertinent 
information concerning the donor, length of 
time after enucleation, and the date of de- 
hydration. They are then placed upright in a 
rack and stored at room temperature. The 
animal corneas rest on the bottom of the 
tube and are folded slightly toward the endo- 
thelial surface. 


B. Technique of transplantation 

Preserved corneas were used for trans- 
plantation at varying intervals in the normal 
eyes of full-grown cats and dogs. The ani- 
mals were anesthetized with intravenous pen- 
tobarbital and the eye was prepared for op- 


* The first specimens prepared were closed with 
a ground-glass stopper and sealed with wax. 


eration under sterile conditions. The top of 
the tube containing the preserved corneas 
was cracked off and the tissue, after most of 
the glycerine was decanted, was “poured” 
into a Petri dish or a medicine glass half 
filled with a sterile solution of antibiotic- 
sulfadiazine mixture.* The glycerine could 
be seen to diffuse rapidly from the trans- 
parent normal appearing cornea. In about 15 
to 20 minutes the tissue appeared opaque but 
otherwise assumed the physical properties of 
the fresh state. The saline and antibiotic- 
sulfadiazine solution had apparently replaced 
the glycerine in the cellular structure. 


LAMELLAR KERATOPLASTY 


1. Sutures were used to retract the ani- 
mal’s eyelids. The globe was fixed by placing 
sutures through the episclera near the limbus, 
above and below. 

2. A corneal trephine, modified by me,*° 
was employed. This consists of a Gradle- 
Schigtz trephine holder, amended to take a 
trephine blade with a guard, similar to the 
Katzin type (fig. 3-a). The regular Gradle- 
Schigtz trephine has a fixed guard which is 
not suitable for partial penetrating kerato- 
plasty. A trephine, with a guard that can be 
regulated for various depths, can be used for 
lamellar or penetrating transplantation. The 
usual trephine, rotated between the thumb 
and index finger of one hand, tends to 
wobble and may not produce the clearcut 
edge desired for the donor disc or the host’s 
corneal window. The Gradle-Schigtz handle 
offers the advantage of stability in that it is 
held and steadied by the left hand while the 
right hand is used to turn the side shaft 
which rotates the trephine blade. 

The desired diameter of the trephine blade 
is selected and the trephine guard is set at 
0.5 mm. to 0.6 mm. (or any depth required). 
The trephine is exactly centered and is 
turned until the cornea is penetrated to the 


* A stock solution containing crystalline penicillin, 
one million units; streptomycin, one gm.; and 
soluble sulfadiazine, 2.5 gm.; dissolved in 1,000 cc. 
of sterile normal saline. 
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guard. A small amount of fluorescein solu- 
tion on a cotton swab is used to touch the 
cornea to outline the trephine mark (fig. 
3-a). 

3. The rehydrated donor cornea is re- 
moved from the solution in the Petri dish 
with a fenestrated spatula. It is placed upon 
a convex plastic button embedded in a Mason 
plate,* with the endothelial surface down. 
It is more difficult to dissect the lamellar 
graft from an excised donor cornea. There- 
fore, it is fixed by pinning the edges in the 
wax around the plastic button. The same 
trephine, with the guard regulated to the 
depth used for the host cornea, is centered 
on the donor cornea and is rotated until the 
guard is reached (fig. 3-b). 

4. A Paufique knife, Berens knife, or a 
keratome is slipped under the edge of the 
outlined graft, freeing it, so that a suture 
can be placed through the edge for traction 
during the dissection. The needle should 
enter from the epithelial surface, since this 
suture is used for the first appositional 
suture later. If desired, more sutures can 
be placed in the edges as the dissection pro- 
gresses (fig. 3-c). 

5. The dissection is continued in the same 
plane of the lamellae so that an even disc is 
removed. A Gill knife or Desmarres dis- 
sector may also be useful. 

6. The outlined disc is removed from the 
host cornea in the same manner (fig. 3-d) as 
described in paragraphs 4 and 5. 

7. The donor cornea is transferred to the 
defect in the host cornea and the first suture, 
previously placed in the graft, is carried 
through the edge of the host cornea. Addi- 
tional border-to-border sutures are taken, 


* Mason plate was developed by Gertrude I. 
Mason, R.N., for keratoplasty. This consists of a 
Petri dish half filled with paraffin, sterilized in an 
autoclave, and allowed to harden. A sterilized con- 
vex plastic button is embedded in the paraffin before 
it hardens. This is used in fixing the donor cornea 
in lamellar keratoplasty. Several concave depres- 
sions are made in the wax, using sterile convex 
brass molds, to hold the cornea for penetrating 
keratoplasty (fig. 4). 
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one opposite the other, until the graft is se- 
cured in position (fig. 3-e and f). 

8. Atropine sulfate solution (one percent ) 
is instilled and the lid sutures are tied to close 
the eye. 

9. Penicillin, 150,000 units, is given intra- 
muscularly immediately after the operation 
and is repeated again in two days. 

10. The lid suture is severed on about the 
fourth day, if it is still present. Atropine 
sulfate (one percent) and oxytetracycline 
ointment are then applied daily. 


PENETRATING KERATOPLASTY 


1. The trephine of the selected size, 5.0 
mm. or 6.0 mm., has the guard set at about 
0.1 mm. It is centered on the animal's cor- 
nea and is turned slightly to outline the graft 
(fig. 5-a). This circular area is stained with 
fluorescein solution. If preplaced sutures 
are employed, they are inserted in a figure- 
of-eight fashion after the manner of Paton*® 
(fig. 5-b, c, and d). The sutures are then 
withdrawn beyond the outlined graft (fig. 
5-e). In this animal study, appositional 
sutures were used in the majority of cases. 
A central suture, tied with a loose knot, is 
applied to be used later for traction. 

2. The preserved donor cornea is hydrated 
as previously described for lamellar kerato- 
plasty. It is transferred to the Mason plate 
into a suitably-sized concave depression in 
the paraffin, with the endothelial surface up. 

3. The same trephine previously used to 
outline the graft on the host eye now has 
the guard moved back to expose at least two 
mm. of the blade. The trephine is carefully 
centered over the cornea and the graft is 
punched out without rotating the blade, in 
the manner described by Amsler* (fig. 5-f). 
This results in a clean-cut disc without in- 
jury to the endothelium. The donor disc 
usually remains in the trephine and is re- 
leased onto a spatula by tightening the guard 
(fig. 5-g). 

4. The trephine guard is released beyond 
two mm. and the trephine is carefully placed 
over the previously outlined disc on the host 
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Fig. 3 (King). The technique of lamellar keratoplasty. 
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Fig. 4 (King). Mason paraffin plate for use in trephining donor cornea. 


cornea. The assistant fixes the eye while the 
operator applies both hands to the trephine, 
as previously described. The trephine is ro- 
tated back and forth until perforation into 
the anterior chamber is revealed by a gush 
of aqueous humor or by displacement of the 
iris. The trephine is then immediately re- 
moved. 

5. The central corneal suture is grasped 
with forceps and the cornea is excised by 
using curved Katzin scissors, which are di- 
rected to produce a vertical cut through the 
cornea and are kept toward the limbal side 
of the trephine incision (fig. 5-h). 

6. The donor cornea is transferred by a 
spatula to the host corneal window and is 
teased into position (fig. 5-i). Four to eight 
appositional sutures are used to fix the graft 
if overlying sutures are not employed (fig. 
5-j). (If the nictitating membrane tends to 
cover the graft edge, it is incised and re- 
tracted or is excised. ) 

7. The lids are closed by lid sutures and 
the same postoperative care is carried out 
as that described for the lamellar technique, 
except that solutions are employed instead 
of ointments for the medications. Any re- 
maining sutures are removed in 10 to 12 
days. 


8. In those cases where vascularization ap- 
peared after about one week, corticosteroids 
(hydrocortisone or prednisolone) were ap- 
plied topically. 


RESULTS 


Lamellar. All grafts in the nine animals 
became clear and transparent within four 
weeks after operation. They remained trans- 
parent and in most cases were indistinguish- 
able from the good eye for the entire period 
of observation, which was from three 
months to one year. The postoperative course 
and healing did not differ from that observed 
when fresh cornea was used. All grafts, for 
about one week, retained the whitish opaque 
appearance which occurred upon rehydra- 
tion. After this; clearing was rapid and 
complete clarity occurred by three to four 
weeks after transplantation (fig. 6). There 
was no instance of vascularization, and no 
infections occurred. The longest storage 
period for the preserved corneas was seven 
months (table 1). 

Penetrating. Five grafts became trans- 
parent or translucent in the peripheral area 
after two to six months, but the remaining 
three transplants resulted in totally opaque 
corneas. The tissues healed well in the usual 
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TABLE 1 
LAMELLAR GRAFTS 


Operation, Type 


(Operation, Date 


Cat-785 | Nov. 23, 1954 


sutures (right ey e) 


sutures (right eye) 


Lamellar, 6 mm., 9 appositional 


| Storage Time 


Course and Results 


| Lamellar, 7 mm., 8 appositional 11 days. Dehydrated, | Gradual clearing, total 


| Oct. 28, 1954 transparency in 


Slight cloudiness with 
complete transparency, 
end of 4 wk. 


6 wk. Dehydrated, 
Oct. 28, 1954 


‘Dec. 16, 1954. 
sutures (right eye) 


Lamellar, 6 mm., 6 appositional 


7 wk. Dehydrated, 
Oct. 28, 1954 


| Transparent, 3 wk. 


Dog-1855 Mar. 24, 1955 


| sutures (left ey e) 


Apr. 7, “1955 
| sutures (left eye) 


‘Lamellar, 6 mm., 8 appositional 


Lamellar, 6 mm., 8 appositional 


2 wk. Dehydrated, 
March 10, 1955 


Transparent, 3 wk. 


| Transparent, 3 wk. 


4 wk. Dehydrated, 
March 12, 1955 


“April 13, 1955 
sutures (left eye) 


Lamellar, 6 mm., 6 appositional 


Cat-3921 | May 5, 1955 
sutures (left eye) 


Lamellar, 6 mm., 6 appositional 


| Gradual clearing, total 
transparency, 1 mo. 


Transparent, 3 wk. 


54 mo. Dehydrated, 
Oct. 28, 1954 


6} mo. Dehydrated, 


Cat- 3021 May | 12, 1955 


| sutures (right eye) 


Oct. 28, 1954 | 
| 


Lamellar, 6 mm., 6 appositional Approx. 7 mo. Dehy- | Transparent, 1 mo. 


| drated, Oct 28, 1954 


Cat 3952, | May 12, 1955 | Lamellar, 7 mm., 8 appositional | 


sutures (right eye) 


‘Appres. 7 mo. Dehy- | Complete transparency, 
drated, Oct. 28, 1954 | 3 wk. 


time. Neovascularization occurred in two 
instances and synechias to the grafts were 
present in these cases. Most of the grafts 
which became opaque did so within three to 
four weeks, while the remainder started to 
clear, became slightly translucent, but never 
became completely transparent. The five 
which cleared in the periphery did so after 
two to six months. There were no infections 


(table 2). 


COMMENT 


Cats were preferred as experimental ani- 
mals for several reasons. The cornea of the 
cat is thick and this facilitates the technique 
of keratoplasty. The secondary aqueous hu- 
mor is not as fibrinoid as that of the rabbit. 

It has been noted by others* that, although 
rabbits are the usual animals employed in 
experimental corneal grafting, they are not 
too suitable for these studies. A rabbit's tis- 
sue regenerative powers are apparently much 
greater than a human’s and an opaque cor- 
neal graft may become clear after months of 
observation. This disadvantage may also 


apply to cat cornea. 

The five transplants of the penetrating 
type which became clear in the periphery 
after several months of observation may 
have resulted from an unusual regenerative 
power not applicable to the human cornea. 
The postoperative care of cats is more satis- 
factory than that of many other animals. 
They are easy to handle and they do not claw 
at the eye. 

The cornea of the dog is very thin and 
malleable and is not as suitable technically as 
is that of the cat. The cornea of the dog does 
not become opaque after rehydration, how- 
ever. A dog will usually irritate the eye dur- 
ing the postoperative period. The monkey’s 
cornea is ideal, technically, and also from the 
regenerative standpoint. They are not satis- 
factory for a study such as this, however, 
because of the expense involved and the diffi- 
cult postoperative care. 

Even though it was obvious from these 
experiments that penetrating keratoplasty 
was not attended with the success of the non- 
penetrating lamellar technique, certain other 
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TABLE 2 
PENETRATING GRAFTS 


Storage Time Course and Results 


3 wk. Dehydrated, 
Oct. 29, 1954 


Animal | Operation Date 


Operation, Type 


Cat-803 


Graft generally cloudy 
first 4 mo. No vasculari- 
zation. End result, 6 mo., 
dense central scar 2-mm. 
wide, periphery translu- 
cent 
Central graft cloudy, pe- 
riphery transparent after 
6 mo. 

34 mo. Dehydrated | Gradual clearing of graft. 

Oct. 28, 1954 Small central nebulas aft- 

er 6 mo. 


Penetrating, 5 mm., 8 apposi- 
tional sutures (right eye) 


Nov. 18, 1954 


Penetrating, 5 mm., 4 apposi- 
tional sutures (right eye) 


Cat-740 5 wk. Dehydrated 


Dec. 2, 1954 
Oct. 28, 1954 


Cat-3972 


Feb. 10, 1955 | Penetrating, 6 mm., 6 apposi- 
tional sutures (right eye) 


34 mo. Dehydrated Central graft opaque, 
Oct. 28, 1954 clearer periphery, but not 
transparent after 6 mo. 


Penetrating, 5 mm., 4 apposi- 
tional and overlying figure-of- 
eight sutures (left eye) 


Mar. 24, 1955 | Penetrating, 6 mm., 8 apposi- 


Cat-3972 Feb. 10, 1955 


No clearing, Graft 


2 wk. Dehydrated 


tional sutures (left eye) 


March 10, 1955 opaque with vasculariza- 
tion after 3 wk. Synechias 
present to graft in third 


of circumference 


Cat-1184 | Apr. 7, 1955 


tional sutures (left eye) 


Penetrating, 6 mm., 6 apposi- 


Cloudy in 1 wk; opaque 
after 3 wk. Small area of 
neovascularization, with 
synechias to fourth of cir- 
cumference 


3 mo. Dehydrated 
Jan. 10, 1955 


Cat-1641 


Apr. 13, 1955 
tional sutures (right eye) 


Penetrating, 5 mm., 6 apposi- 


Gradual opacification 
with opaque graft after 1 
mo. 


54 mo. Dehydrated 
Oct. 28, 1954 


| eight sutures (right eye) 


May 5, 1955 Penetrating, 6 mm., 4 apposi- 
| tional and overlying figure-of- 


Gradual clearing of graft 
periphery. Central area 
cloudy after 2 mo., periph- 
ery transparent 


drated Oct. 28, 1954 


factors should be considered. Penetrating 
transplantation is more difficult to perform 
and is more prone to operative and postop- 
erative complications. Postoperative care in 
animals is far from ideal. When fresh cor- 
neas were transplanted in our control ani- 
mals, success occurred in only one third of 
the cases. This is in keeping with the ex- 
periences of others with rabbits." 


III. HUMAN APPLICATION 


A. Method of preservation 


Enucleated human eyes with healthy cor- 
neas and eyes removed under sterile condi- 
tions within three hours after death were 
used in the human application of these ex- 


periments. The corneas were excised by 
making a Graefe knife incision including one 
half the corneal circumference and complet- 
ing the remainder with scissors. The tissues 
were immediately placed in small sterile glass 
tubes containing enough 95-percent com- 
mercial glycerine (sterile) to cover them 
completely. The tubes were connected to the 
outlets on the manifold of the dehydrating 
apparatus within one to five hours following 
enucleation. The same equipment and method 
of dehydration were employed as previously 
described for the use of animal corneas. 
After dehydration, the tubes were prop- 
erly labeled and stored upright at room temp- 
erature for preservation until needed. The 
cornea rested on the bottom of the tube, but, 
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Fig. 6 (King). Postoperative lamellar transplants 
in a cat. Right eye, three weeks postoperative. Left 
eye, one year following operation in a previous ex- 
periment.” 


unlike the animal cornea, it retained its con- 
formity and did not fold upon itself (fig. 7). 


B. Technique of operation 

At the time of operation, the tube is 
opened under sterile conditions and the cor- 
nea is placed in a Petri dish containing the 
saline and antibiotic-sulfadiazine solution. 
After about 30 minutes the cornea releases 
no more glycerine and is rehydrated, Unlike 
animal cornea, it does not become opaque but 
remains transparent with only a slight haze. 

The technique for lamellar and perforat- 
ing keratoplasty was the same as that de- 
scribed for the animal experiments (figs. 3 
and 5). A self-retaining lid speculum was 
used instead of lid sutures. Overlying figure- 
of-eight sutures were used for the perforat- 
ing graft. 


C. Indications 


The accepted indications were followed in 


Fig. 7 (King). Rack holding tubes of 
preserved cornea. 


performing lamellar transplantation on five 
patients. Only one eye was available for the 
penetrating operation because of limitation 
of patients and certain medical legal aspects. 


CASE REPORTS 
CASE 1 


A 40-year-old Negro was admitted to the 
hospital on March 13, 1955, with a diagnosis 
of recurrent, right pterygium, with right 
visual acuity reduced to 20/400. The left eye 
was normal. There had been four operations 
for pterygium on the right eye, in 1950, 
1951, 1952, 1953. Examination revealed an 
extensive vascular “malignant” pterygium 
which extended over the nasal limbus to 
slightly beyond the midpupillary area. The 
cornea was deeply scarred beneath the 
growth and for several millimeters on each 
side (color plate). 

Operation. Lamellar keratoplasty was per- 
formed on the right eye on April 6, 1955, 
using local infiltration anesthesia. An 8.0- 
mm. trephine, with the guard fixed at 0.6 
mm. in depth was placed over the pterygium 
including the apex. This covered the entire 
growth on the cornea and part of the base. 
The pterygium and corneal tissues were dis- 
sected on the plane of the lamellas, leaving a 
semicircular defect. The body of the growth 
adjacent to the limbus was excised and the 
conjunctiva was sutured to the episclera, 
three mm. to four mm. back, by the bare- 
sclera method* (fig. 8). This area was badly 
scarred and densely vascularized. 

The donor cornea, which had been de- 
hydrated in glycerine two days before, was 
rehydrated. An 8.0-mm. area was outlined 
on this cornea with the same trephine used 
on the patient’s eye and a lamellar graft 0.6 
mm. in thickness was dissected as previously 
described. This graft was placed in the cor- 
neal defect and secured by appositional 6-0 
black silk sutures. The excess corneal graft 
was excised at the limbus so that the trans- 
plant assumed a semilunar shape. It was 
also sutured to the episclera at the limbus. 

Course. The graft healed well and re- 
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Fig. 8 (King). Area of pterygium trephined. Operative technique: partial lamellar 
keratoplasty and bare-sclera excision of pterygium. 


mained transparent. The anterior chamber 
was immediately visible under the graft 
throughout its entirety. There was a slight 
haziness, however, from the scarred cornea. 
On the 10th postoperative day, when the 


sutures were removed, several fine vessels 
were noted entering beneath the graft at the 
limbus. 

At this time prednisone was administered 
orally, 5.0 mg. four times a day for one 
week, then 5.0 mg. twice daily. Prednisolone 
alcohol (0.5-percent solution) was instilled 
topically every two hours. This therapy was 
continued for three weeks and resulted in 
much improvement in the neovascularization. 
Two larger vessels at the nasal limbus were 
then subjected to beta irradiation with a total 
of 2,600 rep. (roentgen equivalent physical ) 
to each area over a period of 10 days. 

One month after operation, the graft was 
well healed and was transparent except for 
some haziness at the limbus where it had 
been irradiated. There was no evidence of 


vascularization following this and the vision 


improved to 20/100. 

Comment. The indication for keratoplasty 
in this case was therapeutic, and was done 
to inhibit the progression of a massive mul- 
tiple recurrent pterygium. It was realized 


that a graft encroaching upon the pupillary 
center would not allow much improvement of 
vision. A repeat keratoplasty at a later date 
is planned, with the graft properly centered, 
either penetrating or lamellar, for optical 
purposes. 

This was the first human cornea subjected 
to the glycerine-dehydration preservation 
process. Even though the storage time was 
only two days, it was considered important 
to determine the success or failure of such 
a graft (color plate). 


2 


A 23-year-old white man was admitted to 
the hospital on April 13, 1955, with a diag- 
nosis of chronic recurrent vascularizing ker- 
atitis of the left eye. Vision in the left eye 
was 12/200. The condition was the result of 
an accidental carbide of lime burn to the left 
eye in 1948. The patient was disabled at fre- 
quent intervals because of pain and photo- 
phobia and the usual methods of therapy did 
not benefit the condition. The ocular tension 
was normal. The left eye was markedly 
blepharospastic. There was moderate circum- 
corneal injection, and generalized scarring 
of the cornea reached the interstitial area. 
Neovascularization was extensive and in- 
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volved the entire corneal circumference with 
superficial and deep vascular activity. Cor- 
neal staining was not prominent. Beta ir- 
radiation was applied to six different areas 
at the limbus over a period of eight weeks 
with a total of 2,600 rep to each area of 
vascularization. 

Operation. On May 2, 1955, lamellar ker- 
atoplasty was performed on the left eye. A 
7.0-mm. trephine, with the guard adjusted to 
0.5 mm., was centered over the cornea. There 
was considerable bleeding as the vascularized 
tissues were penetrated and these areas were 
touched lightly with a hand battery cautery. 
A cornea which had been preserved for one 
month was used to obtain an equal size la- 
mellar donor graft by the usual method. 
This tissue was normal in appearance and 
was transparent. The graft was secured in 
the host cornea by 10 6-0 mild chromic catgut 
sutures. 

Course. The postoperative course was un- 
eventful and healing was as rapid as with 
fresh corneal tissues. All sutures were ab- 
sorbed by the 12th day except for one which 
required removal. By the third week, bleph- 
arospasm had disappeared and the patient 
felt more comfortable than he had for many 
months prior to the operation. 

The graft remained transparent and the 
surrounding cornea showed marked im- 
provement in clarity. Several small areas of 
neovascularization were apparent by slitlamp 
biomicroscopy on about the fourth postop- 
erative week. Loca! instillation of predniso- 
lone alcohol solution (0.5 percent) for two 
weeks improved the vascularization. Four 
treatments were then administered with beta 
irradiation to several areas of vessel growth 
with a total of 2,600 rep. to each area. The 
condition of this patient’s eye was dramati- 
cally improved by the operation. At the end 
of five weeks (June 10, 1955) the visual 
acuity in the left eye had improved to 20/80 
(color plate). At the time of this writing 
(eight months after operation) the cornea is 
still quiet and transparent. 

Comment. This patient’s corneal condi- 
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tion represented the classical indication for a 
therapeutic lamellar transplant. Catgut su- 
tures were used because it was felt that the 
removal of silk sutures would be difficult 
and might cause additional trauma to the 
markedly inflamed blepharospastic eye. 

This case proved that a human cornea 
could not only survive the glycerine-dehydra- 
tion processing but could also be preserved 
in a vacuum for 30 days and could then be 
used with success as donor material for la- 
mellar keratoplasty. 


Case 3 

A 25-year-old white man was admitted to 
the hospital on May 17, 1955. He was suffer- 
ing from recurrent pterygiums of both eyes. 
Two operations had been performed on the 
right eye in 1944 and 1951. The left eye had 
had three operations, two in 1951 and one in 
1953. Postoperative beta irradiation, dosage 
unknown, had been given to the left eye else- 
where. Corrected visual acuity was 20/20 in 
each eye. The left pterygium encroached 
upon the nasal cornea about four mm. and 
showed much scarring and vascularization. 

Operation. On May 25, 1955, the pteryg- 
ium on the left eye was removed by the 
bare-sclera technique. A strip of scarred vas- 
cularized cornea about 2.5 mm. wide, 10 mm. 
in length, and 0.5 mm. in depth, of semi- 
circular shape, was removed adjacent to the 
nasal limbus over the base of the growth. 
A double-bladed corneal knife was used to 
make the incision and the tissue was dis- 
sected with a Paufique knife (fig. 9). A 
similar size strip of glycerine-dehydrated 
cornea was prepared after the tissue was 
rehydrated. The preserved cornea had been 
stored for five weeks. The strip was sutured 
in place in the corneal defect by interrupted 
6-0 black silk sutures. 

Course. Healing was uneventful, and the 
sutures were removed at the end of two 
weeks. At this time the graft was in good 
position and was transparent. The lower 
end, however, was slightly elevated above 
the host cornea. At the end of three weeks 
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Fig. 9 (King). Case 3. Operative technique : 
partial lamellar. 


a small new vessel was noted approaching 
the graft at the lower end. Beta radiation was 
applied to this area on four occasions for 23 
seconds each time, and 650 rep. each treat- 
ment, with a total of 2,600 rep. The neovas- 
cularization decreased during the next few 
weeks and at the end of two months the 
raised lower edge of the graft became 
smooth (color plate). The graft was clear 
and no recurrence of the pterygium was 
noted after six months of observation. 

Comment. The therapeutic application for 
limited lamellar keratoplasty was considered 
advisable to prevent repeated recurrence of 
a vascular pterygium. Mucous membrane 
and skin transplants frequently employed 
for this condition often result in a poor cos- 
metic appearance.*? The use of corneal tissue 
is not popular, mainly because of its unavail- 
ability. 


Case 4 


This patient was a 25-year-old white man 
wh» had had normal vision and no ocular 
complaints until September, 1954, when the 
right eye became inflamed and painful. The 
left eye became involved two weeks later. 
He was admitted to our hospital as a trans- 
fer from another hospital on September 30, 


1954, and a diagnosis of bilateral atypical 
dendritic keratitis was made. 

The condition became quiescent after pro- 
longed therapy, which included cauteriza- 
tions, butazoladine, and retrobulbar alcohol 
injections. Upon discharge from the hospital 
on December 8, 1954, there was no staining 
but both corneas showed deep infiltration and 
the vision in the left eye was reduced to 
20/100. 

The patient was readmitted to the hospital 
in February, 1955, with a recurrence of 
symptoms in both eyes. Disseminated super- 
ficial eroded areas in both corneas were re- 
vealed by staining. After conservative ther- 
apy for one week, the right cornea took no 
stain, but the left continued to ulcerate in 
the central area. Vision in the right eye was 
20/25 and in the left, 20/100. There was 
neovascularization entering both upper cor- 
neas, Both exhibited dense infiltration of the 
metaherpetic type. Topical application of 
prednisone and prednisolone’ for three 
weeks resulted in marked improvement in 
both corneas. 

Because of prolonged hospitalization for 
frequent recurrences of the keratitis and the 
continued vascularization and _ infiltration 
which were more marked in the left eye, 
numerous consultants recommended thera- 
peutic lamellar keratoplasty for this eye. The 
operation was postponed several times be- 
cause of the unavailability of a fresh cornea. 

Operation. On May 26, 1955, lamellar ker- 
atoplasty was performed on the left eye, 
using a 7.0-mm. trephine. The depth of the 
graft was 0.5 mm. A two-months-old pre- 
served glycerine-dehydrated cornea was used 
for the donor material. The host cornea was 
prepared and the graft was removed in the 
manner previously described. The rehydrated 
cornea was sutured in place with interrupted 
6-0 silk sutures (color plate). 

Course. The postoperative course was un- 
eventful and the graft cleared rapidly. The 
cornea was well healed, viable, and trans- 
parent in three weeks (color plate). Vision 
after six weeks was 20/80 in the eye which 
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had been operated on. At this time, three 
areas of neovascularization were noted and 
these were treated by beta radiation on four 
occasions with a total of 2,600 rep. to each 
area. After six months of observation, the 
left eye remained quiet and the patient was 
asymptomatic (color plate). The grafted 
cornea was transparent throughout its depth, 
but deep opacification was still present in 
the host cornea. Scattered small areas of 
neovascularization approached the graft in 
several places but were not seen to penetrate 
it. Six months fo'lowing the lamellar kera- 
toplasty, a six-mm. perforating graft was 
performed within the well-healed lamellar 
graft. Healing was normal and visual acuity 
of 20/20 with correction was obtained. 

Comment. Therapeutic lamellar kerato- 
plasty was indicated to retard the activity of 
this severe recurrent viral keratitis. A donor 
cornea, which had been preserved for two 
months, fulfilled this purpose and healed in 
the manner of a fresh graft. The visual 
acuity was slightly improved. The physiology 
of the cornea, however, was returned to a 
more normal state in preparation for the 
optical penetrating corneal transplantation 
which was done later. 


Case 5 


A 51-year-old white man had been under 
treatment for a year for recurrent corneal 
ulceration of suspected viral etiology in the 
left eye. There had been numerous dendritic 
ulcers and a low-grade glaucoma which re- 
sulted in a metaherpetic keratitis with chronic 
central ulceration. The cornea was densely 
opacified and the iris was barely visible. 
About two months prior to the admission, the 
left cornea was treated with topical predni- 
sone and prednisolone solutions and oint- 
ments.’ Much clearing of the cornea was 
effected and the anterior chamber and iris 
became clearly visible. The central ulcer be- 
came clean and about the middle of April, 
1955, a descemetocele was noted. 

The patient (a physician) was advised to 
enter the hospital at once, but he delayed for 
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several days. On the morning of April 27, 
1955, he was admitted as an emergency case 
because of rupture of the descemetocele. The 
anterior chamber was collapsed and the per- 
foration was noted in an ulcerated area oc- 
cupying 5.0 mm. by 5.0 mm. in the central 
cornea. An emergency lamellar transplant 
was performed at once, using a seven-mm. 
fresh donor graft. Recovery was uneventful 
and the graft was clear and without ulcera- 
tion when the patient was discharged on May 
28, 1955. There was a central leukoma where 
the perforation had occurred. 

On June 1, 1955, superficial ulceration was 
noted in the central area of the graft and a 
two-mm. hypopyon was present. The pa- 
tient was re-admitted to.the hospital and was 
given intensive antibiotic therapy with 
Chloromycetin, orally, and polymyxin B, 
intramuscularly. Marked improvement oc- 
curred and within one week the hypopyon 
disappeared. Medication was gradually di- 
minished as the corneal ulceration in the 
graft subsided. On June 20th the central 
defect became more severe and rupture oc- 
curred in an area slightly below the original 
perforated descemetocele. The inferior half 
of the graft appeared ulcerated and necrotic. 
The anterior chamber was flat. 

Operation. Fresh donor corneal material 
was not obtainable and the patient was oper- 
ated on about five hours following perfora- 
tion with the use of a preserved cornea. 
A rehydrated glycerine-dehydrated cornea 
which had been stored for 42 days was used 
to obtain a seven-mm. donor graft. The host 
cornea was trephined in an area about two 
mm. below the previous fresh graft in order 
to include the ulcerated cornea and some clear 
host tissue. Eight 6-0 black silk interrupted 
sutures were employed to secure the graft. 
The anterior chamber was reformed by an 
air injection. 

Course. The graft healed well and when 
the sutures were removed in two weeks the 
donor tissue was transparent but the host 
cornea underlying it was cloudy. A muco- 
purulent secretion grew Staphylococcus 
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aureus on culture which was resistant to all 
antibiotics. One month after keratoplasty, 
the donor cornea remained clear, but several 
superficial staining areas were present in the 
lower half (color plate). This gradually 
disappeared with local instillation of 4.5- 
percent Gantrisan* solution. The patient was 
discharged from the hospital two months 
after the operation. After six months, the 
follow-up examination showed the eye to be 
quiet and there was no corneal ulceration 
present. The graft was transparent and the 
cornea upon which it was placed was scarred. 
The ocular tension remained normal. Vision 
was hand motion only in the left eye. 

Comment. This patient suffered a severe 
viral keratitis with a protracted course, which 
is often the cause for total destruction of an 
eye. The use of stored cornea for kerato- 
plasty saved the eye which otherwise would 
have been lost. Fresh corneal tissue was not 
available at the time it was needed for the 
emergency operation. It was deemed advis- 
able to perform lamellar rather than pene- 
trating transplantation because of the pres- 
ence of mixed infection and the tendency to 
ocular hypertension. After the eye has been 
quiet for a sufficient period of time, per- 
forating keratoplasty should be done in order 
to improve the vision. 


CasE 6 


A 21-year-old white man was admitted to 
the hospital on April 28, 1955. He was suf- 
fering from pain and photophobia in the 
right eye which had become progressively 
more severe over the past few years. A 
severe lacerating wound to the right eye 
had occurred in 1942 and there had been 
poor light perception since that time. The 
patient was referred for enucleation. The 
right eyeball appeared phthisical and was 
enophthalmic. A band-shaped opaque kera- 
topathy was present in the interpalpebral 
area. The pupil was occluded and drawn up. 
The anterior chamber was deep. Moderate 


* Trade-name. 


Fig. 10 (King). Case 6. Preoperative condition : 
phthisis bulbi. 


ciliary injection was noted, but there was no 
neovascularization (fig. 10). The patient 
agreed to a penetrating corneal transplanta- 
tion with preserved donor corneal tissue, as 
an experimental procedure. 

Operation. Penetrating keratoplasty was 
performed on May 3, 1955, using a 6.0-mm. 
trephine. The technique previously described 
was followed, with preplaced figure-of-eight 
overlying silk sutures. The graft was 
punched from rehydrated corneal tissue 
which had been preserved for six weeks. 
The horizontal cross suture was cut at the 
time of trephination and the cornea was 
secured by six additional interrupted 6-0 
black silk sutures (fig. 11). 


Fig. 11 (King). Case 6. Postoperative appearance 
after one week. 
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TABLE 3 
HUMAN CASES GRAFTED WITH PRESERVED CORNEA 


‘Storage! 
| Time 
| (days) 


Indications 


Patients Operation, Type 


Lamellar, 8 m mm. mm. depth 
(right eye) 


Recurrent active 


“malignant” 


pterygium 


Lamellar, 7 mm., 0.5 mm. depth 
(left eye) 


Chronic recurrent kera- | 


titis with vasculariza- 
tion following lime burn 


2 


| Therapeutic success. Transpar- 
| ent graft with haziness over inci- 
| sion and at limbus where beta 
| radiation was } used 


30 


Therapeutic. success. Transpar- 
ent graft with marked improve- 
| ment of surrounding cornea 


, 2.5 mm. wide, 10 
mm. depth (left 


Lamellar, stri 
mm. long, 0.5 
eye) 


ium 


Recurrent active pteryg- | 


Therapeutic success. ‘Transpar- 
ent with no vascularization into 


Lamellar, 7 mm., 0.5 mm. depth 
(left eye) 


Recurrent viral keratitis | 
(metaherpetic) 


Therapeutic success. Lens of 
symptoms, less vascularization, 
| and no ulceration 


mm. depth 


Lamellar, 7 mm., 0.5 
(left eye) 


Recurrent viral keratitis | 
(metaherpetic) 
ulceration; 
ruptured descemetocele 


Therapeutic success. Eye 
with final elimination of symp- 
toms 


chronic 
emergency, 


Penetrating, 6 mm. (right eye) 


Band keratopathy 
(phthisis bulbi) 


Clear graft with dense pink 
membrane over inner surface 
separated from main graft 


Course. The graft remained in good posi- 
tion and healed well. The sutures were re- 
moved on the 14th day and the donor tissue 
appeared to be clearing, although the iris 
was not visible through the graft. Six weeks 
after the operation, the graft, by slitlamp 
examination, was clear and transparent 
throughout its entirety. The thickness ap- 
peared normal but a whitish, opaque mass 
or membrane was present behind the graft 
in the anterior chamber. Deep neovasculari- 
zation entered this membrane from above 
and below. This tissue was not apparent be- 
fore the operation and grossly it did not 
seem to involve the endothelium. The globe 
was enucleated on June 21, 1955, for the 
purpose of pathology studies. 

Comments. This eye was not an ideal one 
in which to test the viability of a full-thick- 
ness corneal transplant with preserved hu- 
man donor material. It offered the only op- 
portunity, however, to employ the procedure. 
The graft healed well and there was no un- 
usual host reaction except for the presence 
of the connective tissue membrane behind the 


graft which might not have occurred in a 
more suitable host eye (table 3). 


HISTOPATHOLOGY 
HISTOLOGY 

1. Cornea preserved in glycerine without 
dehydration. An adult human cornea was 
placed in a vial covered by a 95-percent 
sterile glycerine. The tube was sealed with- 
out dehydrating the specimen and was 
stored at room temperature for six months. 
The tissue was prepared for microscopic 
examination in the usual manner and was 
stained with hematoxylin-eosin. The epithel- 
ium and endothelium were intact. The sec- 
tion resembled normal fresh cornea except 
that the cell nuclei were smaller and darker 
upon staining under high power and they 
had a questionable pyknotic appearance. 

2. Cornea preserved by dehydration in 
glycerine and not rehydrated. An adult hu- 
man cornea was dehydrated in 95-percent 
glycerine and stored in a vacuum for five 
months. It was not rehydrated but was placed 
first in absolute alcohol (a dehydrating 
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agent) for several hours, then in chloroform 
for several hours, and was finally impreg- 
nated with paraffin. The epithelium, under 
microscopic examination, appeared irregular, 
thinner, and generally more compressed. The 
stromal corpuscles were paler upon staining 
and the lamellas appeared closer together. 
The nuclei of the endothelial cells were some- 
what darker staining than usual. 

3. Cornea preserved by dehydration in 
glycerine and rehydrated. Another adult hu- 
man cornea, after dehydration in 95-percent 
glycerine, was stored in a vacuum for five 
months. It was rehydrated by fixing in 10- 
percent formalin for several hours and then 
by washing in tap water for two hours. This 
was followed by the usual laboratory pre- 
paration, with final impregnation in paraffin. 
Microscopic examination showed the epi- 
thelium and endothelium to be intact. The 
epithelial cells were thicker than usual and 
the nuclei of the endothelial cells were more 
elongated than were those in fresh cornea. 
The stromal lamellas were slightly irregular 


and fewer corpuscles were visible in the 
outer third of the stroma. 


PATHOLOGY 


1. Animal cornea with healed lamellar 
transplant of graft previously preserved by 
dehydration in glycerine. The right eye of a 
cat was enucleated (no. 809, table 1) which 
had had a lamellar graft performed eight 
months earlier. The grafted cornea had been 
dehydrated in glycerine and stored for six 
weeks prior to the operation. The microscopic 
appearance of the section was similar to that 
of other successful lamellar grafts. The 
epithelium was somewhat thickened and the 
outer half of the stroma appeared more cel- 
lular and deeper staining. The endothelium 
was intact and appeared normal. There was 
no vascularization. 

2. Animal cornea with healed penetrating 
transplant of a graft previously preserved 
by dehydration in glycerine. The right eye 
of a cat (no. 803, table 2) which had re- 
ceived a penetrating transplant nine months 


previously was enucleated. The graft had 
been dehydrated in glycerine and was kept 
in storage for three weeks before operation. 
The epithelium and outer two thirds of the 
stroma were normal. The inner third of the 
stroma showed dense deposition of pig- 
mented cells with scarring and some vas- 
cularization. The endothelium was present 
but was technically stripped from most of 
the graft, and in the intact area only oc- 
casional nuclei were noted. 

3. Human cornea with healed lamellar 
transplant of graft previously preserved by 
dehydration in glycerine. A circular section 
of cornea, seven mm. in diameter, was re- 
moved from the left eye of a patient who 
was operated upon for a penetrating trans- 
plant. The button of cornea removed included 
a lamellar graft performed six months pre- 
viously with tissue dehydrated in glycerine 
and stored for two months before operation 
(Case 4, table 3). 

The specimen consisted of the entire disc 
of cornea containing the healed lamellar 
graft. The epithelium was intact over half 
the specimen and this area showed marked 
irregularity. The other half was replaced by 
scar tissue in which active fibroblastic pro- 
liferation was evident. No significant inflam- 
matory reaction was noted, however. The 
cornea was scarred along a line correspond- 
ing to the middle of the stroma, and there 
was slight neovascularization present. The 
outer two thirds of the stroma was paler 
staining and the stromal fibers were more 
swollen and less sharply outlined than in the 
inner zone. The nuclei in this area were also 
paler upon staining and were more indis- 
tinct. Descemet’s membrane and the endo- 
thelium showed no significant changes. 

The tissue was consistent with the appear- 
ance of a normal healed lamellar transplant, 
with slight neovascularization. 

4. Human cornea with healed penetrating 
transplant of a graft previously preserved 
by dehydration in glycerine. The right eye 
was enucleated from a patient who had been 
operated upon with a six-mm. penetrating 
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graft seven weeks earlier (Case 6, table 3). 
The donor material had been dehydrated in 
glycerine and was stored for 42 days before 
transplantation. Microscopic examination re- 
vealed a traumatic cataract, extensive pos- 
terior synechias, a cyclitic membrane, and 
advanced degeneration of the retina. A broad 
band of scar tissue extended from the inner 
surface of the cornea at the margin of the 
grafted portion across the anterior surface 
of the iris to the margin of the graft on the 
opposite side. Between this band of fibro- 
vascular tissue on the anterior surface of the 
iris and the posterior surface of the grafted 
corneal segment there was a small space re- 
maining in the anterior chamber which was 
filled with serosanguinous exudate. 

The epithelium of the graft appeared nor- 
mal, but beneath this was a compressed layer 
of dark staining cells of new-formed fibrous 
tissue. The stroma appeared normal under 
this layer, but the graft was not as thick as 
the surrounding host cornea. Descemet’s 
membrane was present in the graft but was 
not continuous with the same membrane on 
the host cornea. The endothelium was not 
intact, but a few scattered endothelial cells 
were present on the grafted section. The 
inner layers of the host cornea extended into 
the band of scar tissue passing behind the 
donor cornea. 


COMMENT 


The corneal tissue preserved in 95-percent 
glycerine without dehydration apparently 
had undergone some autolysis and its via- 
bility, from the microscopic appearance, was 
questionable, The cornea preserved by dehy- 
dration in glycerine and not rehydrated 
seemed to contain less tissue fluid, as shown 
by its compressed character. Cornea stored 
after dehydration in glycerine and then rehy- 
drated more closely approximated the cellu- 
lar structure of normal tissue. 

The lamellar transplants showed excellent 
healing and were consistent in appearance 
with successful nonpenetrating grafts. Both 
penetrating transplants healed but were not 
successful grafts. Lack of viability or partial 


absence of the endothelium could have ac- 
counted for at least one of the failures. The 
unsuccessful human graft could have been 
the result of a poor recipient cornea, loss of 
donor endothelium, or possibly an inadequate 
approximation of the transplant. The smaller 
thickness of the graft may have been the 
result of too little rehydration of the pre- 
viously dehydrated cornea. The new layer 
of connective tissue which formed behind 
the graft and which bore some character- 
istics of corneal stroma has been mentioned 
by other authors*’ in describing unsuccessful 
transplants. 


CoMMENT 


Bajenova’s®® extensive work on the vi- 
ability of corneas after storage at low tem- 
peratures proved that freezing begins at 
—5°C. The percentage of growth on tissue 
culture is reduced as the temperature is 
lowered, so that at— 10°C, tissue viability is 
preserved for only two days and scanty 
growth is observed in 60 percent of the 
cases. At —20°C. for seven days, there is 
more abundant tissue growth. This occurs, 
however, in only 30 percent of the cases. He 
explains this better growth as being a result 
of the rapid freezing at a very low tempera- 
ture which causes the formation of fine ice 
crystals rather than the solid ice block which 
occurs in slower freezing. The latter freez- 
ing method produces cracks upon thawing 
which tend to distort the tissue architecture. 

Smelser and Ozanics* concluded that their 
failure to obtain clear grafts with frozen 
rabbit cornea was caused by the absence of 
viability of the tissue. They felt that the use 
of living tissue was necessary for success. 
Katzin,”* in his studies, concurred in this 
opinion. 

Sedan** and Stocker** have proved that 
the corneal endothelium is rapidly damaged 
by cold storage. It is agreed by all authors 
that the endothelium on a graft must be in- 
tact, healthy, and undisturbed in order to 
produce a successful result in penetrating 
transplantation. 

Some dehydration always accompanies 
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prolonged freezing of the cornea®® and the 
fluid is not regained upon thawing. This may 
not be injurious to the tissue, since cornea 
dried to a constant weight in a desiccating 
oven for three hours loses 76.3 percent of its 
initial weight. Filatov and Bajenova** showed 
that this dried cornea retains its viability. 
These same investigators claimed excellent 
results when transplanting such corneas after 
preservation at 2°C. to 4°C. 

Eastcott and his group’ felt that the 
failure of full-thickness grafts preserved 
by freezing after pretreatment with gly- 
cerine-saline solution was probably the re- 
sult of damage to the delicate endothelium 
from the freezing process. McPherson and 
his co-workers* proved that animal cornea 
preserved by the glycerine-freezing method 
retained viability in a significantly greater 
number of tissue cultures than corneas 
frozen without prior glycerine treatment. In 
addition to mechanical cell damage from the 
formation of ice crystals in the tissue, 
Smith** and Lovelock* felt that when saline 
was employed it also exerted a deleterious 
effect. 

Salt becomes concentrated in the solution 
in which the cells are suspended at some 
point between 0°C. and —40°C. It was sug- 
gested by Lovelock that this concentrated 
salt solution affected the integrity of the cell 
by its action upon lipids and lipoproteins of 
the cell membrane. He proposed that gly- 
cerine, by its hygroscopic properties, pre- 
vented the formation of intracellular ice 
crystals by partially removing water prior 
to freezing. In addition, the glycerine may 
have a “buffering action” against the sudden 
increase in electrolyte concentration. The 
rapid action of glycerine in clearing edema- 
tous corneas has been noted by Cogan*’ and 
others.** 

As previously mentioned, corneas may be 
partially dried“ and still remain viable. Com- 
plete dehydration, as practiced in the lyo- 
philization preservation process applied to 
other tissues, cannot be used for the cornea. 
Because the cornea consists of about 81-per- 
cent water, not enough cohesive structure re- 


mains and the tissues will powder. In the 
method herein reported, when the cornea is 
dehydrated in glycerine, the water which 
is withdrawn is replaced by the glycerine. 
Although cellular metabolism is brought to a 
standstill, the cellular structure of the tissue 
is left undisturbed. Freezing is, therefore, 
unnecessary and the tissue remains preserved 
at room temperature. Glycerine compounds 
have wide commercial application in pro- 
tecting fluids from freezing and from boil- 
ing. Our corneas remained at temperatures 
varying from 66°F. to 99°F. and were 
carried to the laboratories and operating 
rooms in the investigator’s coat pocket. 

The preference for storing only the cornea 
rather than the whole eyeball has also been 
emphasized by others.** 

These experiments have proved that 
lamellar keratoplasty performed with donor 
material preserved by dehydration in gly- 
cerine is successful. The dehydration process 
and the replacement of the tissue fluids by 
glycerine apparently do not affect the vi- 
ability. The failure of the full-thickness 
grafts to remain clear may be the result of 
many factors. The endothelium may be 
damaged by the processing so that it cannot 
prevent aqueous humor from infiltrating the 
donor cornea. The endothelium may not be 
capable of maintaining its function of regu- 
lating the nutritional exchanges between the 
cornea and the aqueous humor. In rehydrat- 
ing the graft it is possible that slight edema, 
even though temporary, may prevent perfect 
apposition of the posterior corneal layers 
with the host’s tissues so that aqueous hu- 
mor seeps into the graft. Technical difficulties 
in performing penetrating keratoplasty in 
animals may have accounted for some fail- 
ures. Not enough cases were available to 
evaluate properly the penetrating procedure 
in humans. 


SUMMARY AND CONCLUSIONS 


Penetrating keratoplasty has a limited use 
for the average ophthalmologist.®° Therefore, 
this technique of corneal surgery is usually 
confined to certain ophthalmic centers. Non- 
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penetrating, or lamellar keratoplasty, how- 
ever, has wide application from the thera- 
peutic aspect and it becomes a necessity for 
every ophthalmologist to recognize its value. 
The physiology of the cornea can often be 
restored in recalcitrant corneal disease by 
lamellar keratoplasty, thus reducing mor- 
bidity. 

The increased demands for donor cornea 
have exceeded the availability and this has 
greatly retarded the progress of corneal sur- 
gery. The solution to this problem is depend- 
ent upon proper utilization of donor eyes and 
the development of a satisfactory method of 
preservation of corneas. Until recently no 
method has been devised which will preserve 
the excised cornea in a viable state for an 
indefinite period of time. The process of 
freezing causes cell damage and jeopardizes 
the chances of retaining tissue viability.*-** 
When the cornea is pretreated with 15- 
percent glycerine in Ringer’s solution and 
then rapidly frozen, it can be preserved for 
an indefinite time.** 

Lamellar grafts of human cornea stored 
for as long as nine months have been uni- 
formly successful. Full-thickness grafts with 
the same material have not always yielded 
clear transplants and their routine use is not 
advocated. This method of preservation is a 
notable advance in conserving corneal tissue 
and in making it available when needed for 
lamellar keratoplasty. 

The technique of processing the tissue is 


not complicated. Storage at a very low tem- 
perature, however, requires special care and 
equipment which may not be available under 
all circumstances. It poses a problem for 


shipment, and transportation to foreign 
countries would not be feasible. 

A method for preserving corneas by de- 
hydration in glycerine is herein reported. It 
has proved successful in lamellar kerato- 
plasty in all animal and human experiments 
to which it has been applied. Corneas pre- 
served and stored as long as seven months 
resulted in transparent grafts in all of the 
nine animals’ eyes used for the experiments. 


In the five human patients, the results of the 
lamellar grafts were considered equal to 
those obtained when fresh donor material 
was used. Penetrating keratoplasty, utilizing 
these preserved grafts, has not offered the 
same degree of success, and further studies 
are necessary. Five of the eight grafts in 
animals became clear or translucent in the 
periphery, but no graft could be considered 
a success. Only one human eye was available 
for the penetrating technique and the out- 
come of the operation must be considered a 
failure. The process described for preparing 
corneas for storage is a simple one which 
requires very little equipment or expense. 
The grafting material remains viable for an 
indefinite period and is kept in vacuum sealed 
tubes without refrigeration at room tempera- 
ture. The corneas can be shipped in the tubes, 
protected against breakage only, to any dis- 
tance desired. 

Lamellar keratoplasty is now receiving 
greater attention than it has in the past. It 
is said to be the least known and the most 
interesting development in keratoplasty.’ By 
virtue of its therapeutic applications, its use- 
fulness is generally much greater than is 
the penetrating technique. Both methods of 
keratoplasty have clearly defined indications 
and it is not probable that one will replace 
the other. The demands for cornea for the 
lamellar operation will, however, outweigh 
those needed for the penetrating type. 

The supply of donor cornea can be made 
constant and wastage can be diminished if 
eye-banks would consider utilizing the meth- 
od of preservation which we employ. At 
present it appears that fresh corneal tissue 
from eyes enucleated within 24 hours and 
preserved at 4°C. to 6°C. should be made 
available only for use in penetrating kera- 
toplasty. Eyes not requested within 24 hours 
can be preserved by dehydration in glycerine 
and stored indefinitely for use in lamellar 
keratoplasty. The cornea can be shipped in 
vacuum tubes to any distance without re- 
frigeration. 


Washington Clinic (15). 
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VIABILITY OF CORNEAL EPITHELIUM AND FIBROBLASTS 
AFTER LONG-TERM STORAGE* 


ANNE M. CockeraM, B.A., P. K. Basu,* D.O.M:S. 
AND HucGH L. Ormssy, M.D. 
Toronto, Ontario 


Due to the difficulty of obtaining eyes for 
corneal transplantation and to the need for 
a constant supply of donor material in eye 
banks, methods for the long-term storage 
of donor eyes are desirable. To determine the 
effects of storage on the viability of corneal 
tissue (since it is generally agreed that the 
cells in the graft must be viable at the time 
of operation), preservation at 4°C., at 
—20°C., —30°C., and at —79°C., following 
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pretreatment with glycerol, were used in 
these experiments. Eyes stored at 4°C. in 
the ordinary refrigerator have been con- 
sidered suitable for both lamellar and full- 
thickness grafting up to a period of approxi- 


mately three days. Eyes pretreated in 
glycerol and deep frozen to —79°C. retain 
their corneal clarity in most instances and 
have been used successfully for lamellar 
grafts, but there is still some difference of 
opinion concerning their suitability for full- 
thickness grafting. 

Tissue culture methods offer a ready 
means of testing the viability of such stored 
corneas, since both epithelium and fibroblasts 


VIABILITY OF CORNEAL EPITHELIUM 


have been grown readily from animal and 
human cornea planted in Carrel flasks.*»? 
Fowle and Ormsby? reported previously, 
from this laboratory, the growth of human 
and monkey cornea in tissue culture. It was 
found at that time that large explants of 
cornea, imbedded in a shallow plasma clot, 
grew better than small expiants. New growth 
of epithelium was visible within 24 hours 
and reached a maximum size in four to 10 
days. Fibroblasts appeared later, in about 
four days when epithelial growth was poor 
and in seven to 10 days when there was a 
heavy outgrowth of epithelium. 

Filatov® and Bajenova* reported growth of 
cornea in tissue culture after 10 days of 
storage at 4°C. Hoffman and Messier** 
cultivated fresh rabbit cornea in tissue cul- 
tures but were unable to grow cornea which 
had been frozen. 

More recently McPherson and co-work- 
ers,’ using tissue culture techniques, studied 
the effect of freezing on rabbit cornea. They 
observed the outward migration of epithelial- 
like cells within 24 hours in all fresh or 
glycerol protected frozen tissue, and by 48 
hours both epithelial-like and fibroblastlike 
cells could be seen. In those which they had 
frozen without pretreatment with glycerin, 
there was no growth in 28 percent, and re- 
tarded cell migration in the remainder. In 


Fig. 1 (Cockeram, et al.). Growth after 24 days 
storage at —79°C. Method B. 


these experiments the period of storage at 
—79°C. was for one hour only. 


METHODS AND MATERIALS 


In the present experiments the term 
“growth” was taken to mean an outgrowth 
of cells in sheet formation from the explant 
rather than a wandering out of single cells 
(figs. 1 and 2). Many pieces of corneas, 
within the first 48 hours, produced single 
cells which sloughed off into the medium. 
Others produced cells from the explant 
which appeared to have lost their migratory 
ability and never formed a sheet of growth 
out onto the glass. We did not consider 
either of these processes as growth. 

The pH of the tissue culture medium was 
maintained as nearly as possible at 7.0, at 
which the best growth of both epithelium 


Fig. 2 (Cockeram, et al.). Epi- 
thelial cells growing out in sheet 
formation from explant after 24 
days’ storage at —79°C. Method B. 
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and fibroblasts was obtained. 

When the eyes were removed from stor- 
age to test for viability, two full-thickness 
dises were cut from each cornea with a 5.5 
mm. corneal trephine. The discs were 
washed in normal saline containing strepto- 
mycin and penicillin. The tissue was then 
planted in a plasma clot in a Carrel D 3.5 
flask, one disc in each flask. The medium 
consisted of 30 percent horse-serum and five 
percent chick-embryo extract in Earle’s salt 
solution, with 1.8 cc. of fluid in each flask. 
The pH of the medium was adjusted with 
a standard gas mixture of eight-percent CO2, 
21-percent O,, and 71-percent N». The flasks 
were then incubated at 37°C. 

Normal rabbits of average size were used 
in all the experiments. The eyes were re- 
moved under sterile conditions within 15 
minutes after death. The intact eyes were 
immediately immersed in normal saline con- 
taining 500 units of penicillin and 250 units 
of streptomycin per cc. Each eye was subse- 
quently washed in fresh saline containing 
streptomycin and penicillin. 

Prior to freezing, all the tissues were 
soaked in 15-percent glycerin and saline, 
some overnight at 4°C., and others for one 
hour at room temperature. Polge and co- 
workers® and Billingham and Medawar® have 
shown that treatment with glycerin has bene- 
ficial effects on the viability of the cells in 
long-term preservation of mammalian tissue 
by deep freezing. As glycerin is nontoxic to 
most mammalian cells, prolonged soaking 
is not harmful. 

The eyes were frozen singly in screw-cap 
jars in a medium of 15-percent glycerin and 
saline. Four methods of low-temperature 


freezing were used. In the first, Method A, 
the eyes were frozen in a mixture of alcohol 
and carbon dioxide, and stored at —79°C. 
in a dry-ice chest (Eastcott and co-work- 
ers’). Alternatively, the jars were wrapped 
in gauze and placed directly in storage, al- 
lowing them to freeze more slowly (Methods 
B, C, and D). In Method B, the eyes were 
frozen and stored in the dry-ice chest at 
—79°C. (Billingham and Rycroft)." In 
Method C they were frozen and stored in a 
commercial deep-freeze set at —20°C., and 
in Method D they were frozen and stored in 
a commercial deep-freeze at —30°C. Pre- 
cautions were taken to prevent fluctuations 
of temperature in dry-ice storage because 
most cells have a peak death rate at some 
given temperature, and if the fluctuating 
temperature approaches this peak, the sur- 
vival of the cells will be affected (Love- 
lock"?). Thus the dry-ice chest was kept con- 
stantly filled with dry ice and the jars kept 
in contact with it. 

The frozen eyes were removed from stor- 
age at intervals from 15 minutes to three 
months from the time of storage. Rapid 
thawing was used throughout, as it appears 
that living cells are not susceptible to any 
thermal shock during warming (Smith’*). 
Some were thawed by placing the jar in a 
37°C. waterbath, and others by pouring nor- 
mal saline, at 37°C. directly over the eye. 

Tissue was also stored unfrozen at 4°C. in 
three different media—liquid paraffin, nor- 
mal saline, and aqueous vapor. 


RESULTS 


A total of 530 cultures of cornea were 
planted, 262 from tissues stored at 4°C. and 


TABLE 1 


VIABILITY OF RABBIT CORNEA STORED AT 4°C. 


No. of Tissues 


Percent of Tissues Viable 


Vehicle 


| Planted 7 days 


14 days 22 days 33 days 48 days 


Normal Saline 
Aqueous Vapor 
Liquid Paraffin 


0 
0 
66 


67 | 98 66 31 0 
: 55 98 87 67 i 0 
63 98 98 67 0 


VIABILITY OF CORNEAL EPITHELIUM 


TABLE 2 


Method of 
Freezing 


No. of Tissues 
Planted 
Method A* 32 
Method Bt 


3 months 


1 month 


0 0 
69 


* See text. 
t See text. 


268 from those which had been frozen. 

No growth was apparent until after 48 
hours’ incubation in either the fresh or the 
stored tissue. Corneas which had been 
stored at 4°C. usually began to grow after 
two to three days following explanting, 
whereas those which had been frozen usually 
did not produce growth until three to five 
days. The tissues in each flask were observed 
for three weeks and if no growth appeared 
by that time they were discarded. As a con- 
trol, corneas which had been taken from 
fresh eyes were planted at intervals. 

The results of the storage experiments are 
given in Tables 1, 2, and 3. In Table 1 it 
will be seen that the tissues stored at 4°C. 
in liquid paraffin yielded a higher percentage 
of viability than did those in normal saline 
or aqueous vapor. Corneas grew up to 33 
days of storage in liquid paraffin, and up 
to 22 days of storage in aqueous vapor and 
normal saline. Three other storage media 
were used, namely, vaseline, chick plasma, 
and synthetic tissue culture medium 199, but 
none of the corneas grew as well as those 
stored in liquid paraffin. 

In Table 2 it will be seen that 69 percent 
of the tissues stored at —79°C., following 


freezing by Method B, were viable up to 
three months of storage, at which point the 
experiment was discontinued. Those tissues 
frozen by Method A did not grow beyond 
one and one-half hours of storage and only 
30 percent of those tissues planted were vi- 
able. 

Corneas which had been frozen by Method 
C, and stored in a commercial deep-freeze at 
—20°C., were viable up to six days of 
storage, while those stored at —30°C. 
(Method D) did not grow beyond three 
days (table 3). There was no difference in 
the results from tissues which had been 
soaked for one hour, and those which had 
been left overnight in 15-percent glycerin 
and saline. 

An effort was made to reduce thermal 
shock (Smith™*) by freezing the eyes in a 
mixture of equal parts of egg yolk and 
15-percent glycerin in normal saline. An al- 
ternative mixture consisted of equal parts of 
50-percent egg yolk and 15-percent glycerin 
in normal saline. These methods did not re- 
sult in any increase in the viability of the 
tissues, 

Corneas stored at 4°C. usually became 
cloudy after approximately 10 days of stor- 


TABLE 3 


VIABILITY OF RABBITS CORNEA STORED AT —20°C. AND — 30°C. 


Storage Temperature No. of Tissues 


Planted 


Percent of Tissues Viable 


9 days 


Method C* (—20°C.) 
Method Dt (—30°C.) 


34 


0 
0 


* See text. 
t See text. 
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VIABILITY OF RABBIT CORNEA STORED AT —79°C. 
| Percent of Tissues Viable 
| 1.5 hrs. 
| 38 
98 9 
_ 3 days 6 days | 
24 62 0 
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age in normal saline, 12 days in aqueous 
vapor, and 14 days in liquid paraffin. Cor- 
neas frozen and stored remained clear 
throughout the period of storage. 


Discussion 


These experiments clearly indicate that in 
corneas stored at 4°C., epithelial and fibro- 
blast cells remain viable in the majority of 
tissues beyond the period in which the cornea 
in situ remains clear. The cloudiness de- 
veloping in these corneas during storage 
must therefore be due to changes other than 
the loss of viability. 

The experiments carried out to determine 
the critical temperature of freezing for cor- 
neal cells were not conclusive, since it was 
not possible with the equipment available to 
control the degree of temperature between 
— 30°C. and —79°C. However, the fact that 
tissues stored at —20°C. resulted in a better 
outgrowth of cells in tissue cultures than did 
those stored at —30°C., indicates that the 
critical level lies between —30°C. and 

Since, in clinical practice, it is generally 
agreed that clarity in corneal grafts depends 
upon viability of the cells in the graft, ex- 


perimental and clinical use of donor ma- 
terial frozen by this slower method is worthy 
of trial. 

SUMMARY 


1. Growth of epithelial and fibroblast cells 
in tissue culture was obtained from corneas 
stored at 4°C. in liquid paraffin up to 33 
days, and in normal saline and aqueous 
vapor up to 22 days. 

2. Corneas frozen by the quick method of 
freezing and stored at —79°C. in 15-per- 
cent glycerin and saline were not viable 
after one and one-half hours of storage. 

3. Corneas frozen by the slower method, 
and stored at —20°C. and —30°C., were not 
viable after six and three days, respectively. 

4. Corneas frozen by the slower method, 
and stored at —79°C. in 15-percent glycerin 
and saline, were viable at three months of 
storage. 

5. In most instances, corneas in situ be- 
came opaque after storage for two weeks at 
4°C., but were still clear at three months 
in storage when they had been frozen. 


Banting Institute (5). 


We wish to acknowledge the valuable technical 
assistance of Miss Irene Miller during the course 
of our experiments. 
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MOOREN’S-LIKE ULCER IN A CORNEAL GRAFT* 


Harotp G. Scuete, M.D., anp Joun D. Hicks, M.D. 
Philadelphia, Pennsylvania 


This paper reports two patients who de- 
veloped Mooren’s-like ulcers in a corneal 
graft, one during the third and the other 
during the sixth postoperative week. The 
ulcer, in each eye, first appeared as an infil- 
trate at the periphery of one segment of the 
graft, apparently involving all layers. Loss 
of tissue then occurred superficially and the 
lesion migrated steadily across nearly the 
entire graft, always showing an undermined 
advancing border. The graft in the wake of 
the ulcer was very thin, consisting of little 
more than Descemet’s membrane and vas- 
cularized connective tissue, but perforation 
of the cornea did not occur in either eye. 
One similar patient had been reported pre- 
viously by Boase,t 1955, who noted, likewise, 
a typical Mooren’s ulcer, limited to a graft 
which eventually was involved almost in its 
entirety by the lesion. 


REPORT OF PATIENTS 
PATIENT 1 


A. H., a 40-year-old white man, was first 
seen by H. G. S. on December 28, 1954, 
because of a severe keratitis of approxi- 
mately two months’ duration. He had had 
previous attacks of dendritic keratitis. Treat- 
ment prior to this time had consisted of 
atropine, antibiotics, and cortisone locally. 

Ocular examination. Vision was: O.D., 
6/30; O.S., 6/6 uncorrected. Vision could 
not be improved by glasses. 

External examination. The right eye 
showed moderate ciliary injection. The pupil 
was dilated and fixed because of atropine. 
A deeply eroded corneal ulcer about four 
mm. in diameter could be seen over the lower 


* From the Hospital of the University of Penn- 
sylvania and the Veterans Administration Hos- 
pital. 

t Boase, A. J.: Mooren’s ulcer in corneal graft. 
Brit. J. Ophth., 39: 182-183, 1955. 
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nasal pupillary border. Clear cornea sur- 
rounded the ulcer although a tongue of deep 
vessels had invaded the lesion from the 
limbus at the 5-o’clock to 6:30-o’clock po- 
sitions. A band of linear slightly irregular, 
superficial opacity extended outward and up- 
ward from the ulcer just beyond the pupil- 
lary border from the 9-o’clock to 10-o’clock 
positions. The left eye was healthy. 

Slitlamp examination. The base of the 
corneal ulcer involving the right eye was 
occupied by a descemetocele. The irregular 
band of opacity running temporally from the 
lesion was suggestive of a previous herpetic 
keratitis. A small number of keratic precipi- 
tates were present. A definite aqueous flare 
could be seen. The left eye was normal. 

Ophthalmoscopic examination. No abnor- 
mal findings were noted. 

Course in hospital. He was admitted to the 
hospital and, because of the descemetocele, a 
partially penetrating corneal transplant was 
performed on December 29, 1954. The graft 
did satisfactorily until February 11, 1955, 
when the eye began to show localized in- 
filtrate and edema of its lower nasal aspects 
from the 5- to 6:30-o’clock position, along 
the area where deep vessels had been present. 
Superficial necrosis soon developed. Cultures 
were negative. The patient was treated with 
local and systemic antibiotics and hormonal 
therapy. The eye showed much less reaction 
but the infiltrate and necrosis were slowly 
progressive. The lesion slowly migrated 
above and temporally, the advance being 
more marked over the upper nasal border. 

The patient was in and out of the hospi- 
tal during ensuing months but regardless of 
therapy the lesion progressed until only a 
very small area of clear cornea remained 
above and temporally. The upper nasal por- 
tion of the graft consisted of nothing more 
than Descemet’s membrane which presented 
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a glistening appearance. On June 22nd the 
patient met a violent death. 


PATIENT 2 


J. B., a 22-year-old white man, was ad- 
mitted to the Veterans Hospital in Phila- 
delphia, December 2, 1953, because of a re- 
current dendritic keratitis of several years’ 
duration, involving the right eye. He was 
treated conservatively with a medical regime 
under the supervision of the authors from 
December, 1953, until his present admission, 
August 26, 1955. He had in the meanwhile 
been unable to work as a laborer because of 
recurrent pain and photophobia. Prior to 
being seen by us in December, 1953, he had 
had extensive medical treatment and a lateral 
tarsorrhaphy had been done at another hos- 
pital. 

Ocular examination. Vision was: O.D., 
6/60; O.S., 6/5, uncorrected. This could 
not be improved with glasses. 

External examination. A lateral tarsor- 
rhaphy was present on the right eye. A large 


central corneal opacity was seen on the 
right. Ciliary injection was present although 
mild. The pupil was dilated by atropine. 
There was clear cornea between the limbus 
and the graft around its entire circumfer- 
ence. The left eye was healthy. 


Slitlamp examination. A corneal opacity 
accompanied by some edema was seen at the 
center of the right cornea involving all of 
the layers. The periphery of the cornea was 
clear although deep and superficial vessels 
extended from the limbus into the lower 
nasal portion of the opacity. An aqueous 
flare was present. 

Ophthalmoscopic examination. The right 
fundus could not be seen; the left fundus 
was normal. 

During the one and one-half years from 
December, 1953, to August, 1955, various 
types of medical treatment, cauterization 
with iodine, and finally beta radiation were 
unsuccessfully employed. Because of con- 
tinued discomfort and incapacity as well as 
poor visual acuity, the patient requested the 
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Fig. 1 (Scheie and Hicks). Patient 2. 
Preoperative appearance. 


enucleation be done. Instead, since the pe- 
riphery of the cornea was clear, therapeutic 
keratoplasty was suggested and performed 
on August 27, 1955 (fig. 1). 

The graft was seven mm. in diameter and 
combined with a peripheral iridectomy to 
help prevent occlusion of the pupil by 
synechia if the postoperative course were 
stormy. The graft did satisfactorily until 
during the third week when localized infil- 
trate appeared on the inferior nasal quadrant 
of the graft. As in the first patient, this 
occurred at the site of vascularization in 
the recipient cornea. 

Hormonal and antibiotic therapy was in- 
stituted but the infiltrate and necrosis pro- 
gressed upward and outward across most of 
the graft (figs. 2a, 2b and 2c). 

The advancing border was undermined, 
showing the characteristic appearance of a 
Mooren’s ulcer, leaving a shaggy necrotic 
base. At least three fourths of the corneal 
thickness was eroded. The ulcer became self- 
limited and halted, sparing about two to 
three mm. of the upper temporal periphery 
of the graft. At the time of this writing, 
June 15, 1956, the ulcer is healed. The graft, 
except for above and temporaily, is thin, 
diffusely scarred and vascularized from the 


. ss 
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Fig. 2 (Scheie and Hicks). Patient 2. Postoperative appearance. (A) At two months, October 27, 1955. 
(B) At six months, February 3, 1956. (C) At seven months, March 7, 1956. 


lower nasal periphery. The infiltrate and ul- 
ceration seemed to begin in the region of the 
most dense vascularization of the recipient 
cornea. 


DIscussION 


Two patients with long-standing recurrent 
herpes simplex keratitis have been discus- 
sed. Following partial penetrating kerato- 
plasty a Mooren’s-like ulcer developed in 
each graft. The lesions seemed characteristic. 
They were indolent and showed inexorable 
progress across the graft, presenting an ad- 
vancing border and leaving behind very thin, 
heavily scarred, and vascularized cornea. 
Boase had reported one other similar patient 
in 1955 in whom a corneal transplant had 
been done on an opaque cornea because of 
what was thought to have been a preceding 
severe purulent keratitis, though the diagno- 
sis was uncertain. 

Because both of our patients had corneal 
scarring from long-standing recurrent herpes 
simplex keratitis it seems interesting to spec- 
ulate as to whether the virus of their disease 
had infected the graft and caused the 
Mooren’s-like ulceration. It is well known 
that this type of keratitis can lead to corneal 
necrosis, descemetocele, and perforation. It 
seems doubtful that hormonal therapy could 
have been the activating factor because the 
ulceration of the corneal grafts had begun 
before hormonal therapy was instituted. An 
adverse effect upon the ulceration, however, 
cannot be excluded. 

Restriction of the Mooren’s-like ulcer to 


the grafted tissue likewise commands in- 
terest. As Boase suggested, “the only ob- 
stacle to unlimited spread of a Mooren’s 
ulcer is lack of corneal surface.” If that were 
true, and this were a classical Mooren’s 
ulcer, one would expect the process to ex- 
tend beyond the graft to the limbus. Since 
the grafted material contained no nerve 
fibers the process might be neurogenic and 
upon the basis of lack of nerve supply. This 
has been suggested as a possible cause for 
Mooren’s ulcer. 

Another possible explanation for the ul- 
ceration of the graft might lie in an unusual 
reaction of the recipient cornea to the 
grafted tissue. It is well known that nearly 
all tissues subjected to homotransplantation 
do well for two to six weeks. Following this 
time, marked reaction occurs. In cutaneous 
grafts, the grafted skin is rapidly exfoliated 
or phagocytosed. In keratoplasty the eye 
begins to show signs of ciliary injection and 
reaction to the graft. 

The reaction is usually in proportion to 
the amount of corneal scarring. Heavily 
scarred corneas are capable of more severe 
reactions because of their greater cellularity 
and vascularity which make them a greater 
shock organ. The reaction is transient in 
avascular, clear corneas such as keratoconus, 
where nearly all grafts stay clear in the 
absence of synechia, infection, or operative 
complications, In densely scarred and vascu- 
larized corneas the majority of grafts be- 
come semiopaque and vascularized, although 
the results can be surprisingly good. 
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It seemed important that in our two pa- 
tients the reaction began and was most 
severe in the vascularized quadrant of the 
recipient cornea. Necrosis began in the graft 
at the point of contact with the vascularized 
recipient cornea suggesting that intolerance 
to the host cornea might have been a factor. 
Since these vessels promptly began to invade 
the affected graft at this point, progression 
of the Mooren’s-like ulcer may have been 
perpetuated by the further ingrowth of ves- 
sels and connective tissue from the recipient 
cornea, establishing a vicious circle. It is, 
however, difficult to explain the unusual 
nature of the lesion, having been seen twice 
in our experience and only one previous pa- 
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tient having been reported in the literature. 


SUMMARY 


1. Two patients have been reported show- 
ing Mooren’s-like ulcer of the corneal graft 
following penetrating keratoplasty for kera- 
titis metaherpetica. 

2. The following explanations are sug- 
gested: (a) Absence of innervation of the 
graft; (b) the etiologic agent of keratitis 
metaherpetica; (c) an unusual rejection re- 


sponse in the recipient eye. 
313 South 17th Street (3). 


The photographs were taken by the Medical 
Arts Department, Veterans Administration Hos- 
pital, Philadelphia, Pennsylvania. 


MALIGNANT GLAUCOMA* 
Henry L. Birce, M.D. 


Hartford, Connecticut 


INTRODUCTION 


Two factors make malignant glaucoma’ 
a pertinent subject for consideration. The 
first is the suggestion in the literature that 
the clear lens? may be removed, and the 
second is the implied difficulty in diagnosis. 

Clarification of the importance of the 
narrow angle and discussion of some of the 
opinions from the older literature will aid 
in presenting a clearer picture of this type of 
glaucoma. Perhaps there has been too much 
harmony between the proponents of the 
mechanical classification of glaucoma and 
those of other schools of thought to obtain 
a clear picture of malignant glaucoma. 


MECHANISM 


The concept of malignant glaucoma to- 
day**** is based on the mechanical classi- 


* Presented at the 92nd annual meeting of the 
American Ophthalmological Society, Hot Springs, 
Virginia, June, 1956. This paper will appear in the 
Transactions of the American Ophthalmological 
Society. It is printed here with permission of the 
American Ophthalmological Society and the Co- 
lumbia University Press. 


fication of glaucoma into narrow-angle and 
deep-angle glaucoma. Failures in the surgical 
management of malignant glaucoma have 
been widely reported, not only for one but 
both eyes. It is reasonable, therefore, to in- 
quire into the fundamental pathogenesis of 
this syndrome for the purpose of illustrating 
any pertinent facts that may improve the 
prognosis. 

It is suggested that malignant glaucoma, 
as a mechanical problem, does not entirely 
fit into the present-day classification of glau- 
coma and that blocking of the trabecula after 
surgery for subacute angle-closure glaucoma 
results more from primary etiologic factors. 
Let us consider the evidence, first in the 
older literature. 

Von Graefe,* who originally (1869) 
coined the term malignant glaucoma, ac- 
cording to Chandler,* describes the syndrome 
as “a new acute glaucomatous process 
brought about by surgery, and which is 
unusual only in the continued failure of the 
anterior chamber to form.” He describes the 
iris and lens in contact with the cornea. In 
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a few cases the anterior chamber became 
slightly formed but soon returned to a flat 
state with the lens in contact with the cornea. 

It is obvious that, in addition to the high 
tension which occurred in this series of 
events, the lens was undergoing degenerative 
changes due to disturbed nutrition and con- 
tact with the cornea. Many early surgeons 
practiced removal of the lens for relief of 
the condition. Rheindorf® reported 12 cases 
in 1887, in all of which he felt he was suc- 
cessful. 

It is suggested that the “new acute glau- 
comatous process” described by these earlier 
surgeons®* was quite generally believed to 
be due to the lens, which was undergoing 
cataract formation, and that removal of the 
cataract (not, by this time, the clear lens) 
was the proper treatment, as it is today. 

For the most recent and authoritative de- 
scription of malignant glaucoma, we are in- 
debted to Chandler,* and it is because of 
this report that subsequent authors have 
emphasized the importance of the narrow- 
angle classification, together with the univer- 
sally poor prognosis for both eyes, and have 
failed to give proper attention to other im- 
portant factors bearing on the prognosis. 

Chandler’s description of malignant glau- 
coma is “a form of postoperative glaucoma, 
in which, after any anterior operation for 
glaucoma, the anterior chamber remains, or 
shortly becomes, flat and the tension rises. 
. . . It apparently occurs in approximately 
two percent of the cases and is seen only in 
eyes with a shallow anterior chamber and 
an elevated tension at the time of operation.” 
He continues that the “essential feature of 
the condition is a forward displacement of 
a relatively large lens.” This is the mecha- 
nism of the development of malignant glau- 
coma. 


IMPORTANCE OF THE LENS IN 
MALIGNANT GLAUCOMA 


Classification of glaucoma on the basis of 
gonioscopic findings alone has allowed sev- 
eral important factors to fall into a relative 
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blindspot. This is particularly true of malig- 
nant glaucoma. 

One of the most important factors is the 
lens. Rather than emphasizing the flat an- 
terior chamber and chronic iris-block glau- 
coma note that Chandler describes the essen- 
tial feature as a “forward displacement of a 
relatively large lens.” 

While malignant glaucoma is certainly a 
form of narrow-angle glaucoma, the exciting 
cause in many cases is a lens that is too large 
for the eye. Priestley Smith,” in describing 
the pathologic findings in his case, noted that 
the cornea measured only 10 mm. in di- 
ameter, and that there was a hypermetropia 
of plus 4.0 diopters. This is not the only 
case reported to have malignant glaucoma 
based upon a small eye. Chandler’s Case 3 
(out of six reported) had a hypermetropia 
of plus 4.5 diopters, although the corneal 
diameter was not measured. Tamler’s Cases 
1 and 8 had bilateral congenital microphthal- 
mos, but the corneal diameters were not 
mentioned in his other 10 cases. 


HEREDITY 


It has long been accepted that glaucoma 
was more to be dreaded in small hypermetro- 
pic eyes. Heredity as a factor of importance 
in the pathogenesis of glaucoma is not to be 
overlooked. Most small eyes are small be- 
cause of inherited factors. 


AGE AND OPERATION AFFECT THE LENS 


All malignant glaucoma does not, how- 
ever, occur in small eyes. What about rela- 
tively normal sized eyes? Can the lens be 
too large for an eye of average size? Embry- 
ologically the lens never stops growing. 
Being of ectodermal origin it continues to 
produce celis which cannot be desquamated, 
since they are within the lens capsule. There- 
fore, age is a factor in the size of the lens. 

Reese, in discussing Chandler’s paper,* 
pointed out the frequency with which ac- 
quired myopia occurred in glaucoma. He 
noted that acquired myopia sometimes ushers 
in glaucoma. Acquired myopia due to en- 
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largement of the lens is a normal finding in 
elderly persons with early or prodromal 
cataract, and is often called “second-sight,” 
by the laity, to explain the return of the 
reading vision long after accommodation has 
been reduced below 1.0 diopter. Reese 
quoted Wadsworth as finding acquired my- 
opia in more than 70-percent of eyes oper- 
ated for glaucoma. 

Operation itself produces enlargement of 
the lens and secondary or acquired myopia. 
Rarely is a lens, even in unoperated eyes 
which have “second-sight,” a clear lens. Such 
lenses look cloudy and often show sclerosis. 

Enlargement of the lens that causes rela- 
tive myopia may, therefore, come about in 
several ways. The critical point at which the 
lens becomes too large for any given eye 
must be determined by evaluating all fac- 
tors; this requires delicate judgment. 

A hypermature intumescent cataract is an 
obvious example of a lens which may be too 
large for the eye. Glaucoma often results 
from such a lens. If a glaucoma operation is 
performed at such a time, without removal 
of the lens, malignant glaucoma ensues. 

Avoidance of malignant glaucoma, when 
glaucoma surgery becomes inevitable, re- 
quires proper evaluation of the part the lens 
plays in the physiology of the eye. Chandler 
states (page 131) “The extremely shallow 
anterior chamber which is always seen post- 
operatively (in malignant glaucoma) indi- 
cates that there is an unusually large lens, or 
a lens disproportionately large in relation to 
the anterior segment.” If such a lens blocks 
the anterior chamber and the trabecula, post- 
operatively, the becomes 
lowered without intervention. 


tension never 


CLASSIFICATION 


Malignant glaucoma appears to be a form 
of secondary glaucoma caused by lens 
changes, either physiologic, pathologic, or 
postoperative. It should not be confused with 
nor classified under angle-closure glaucoma, 
which is a classification of primary glaucoma 


based upon the mechanical theory of the 
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pathogenesis of glaucoma. Whether this 
oversimplified classification of angle-closure 
glaucoma is justified or not, it is not helpful 
in the diagnosis and management of malig- 
nant glaucoma. As von Graefe originally 
noted, malignant glaucoma is a new and 
acute process and, therefore, has other etio- 
logic factors besides those causing the pri- 
mary glaucoma with which it is associated. 

Glaucoma is a complex syndrome ( Vail®) 
classified according to the etiologic process. 
While angle closure is seen in malignant 
glaucoma, it does not fulfill the requirement 
of being the fundamental cause of the malig- 
nant glaucoma and, therefore, must not be 
so classified. 

The gonioscopic findings alone will not 
be of great significance in determining which 
cases of glaucoma are to become malignant. 
Chandler” describes three stages of angle- 
closure glaucoma—early, moderate, and late, 
dependent upon the area of the angle closed 
by the peripheral anterior synechia. He ad- 
vocates surgical variations to fit the stage 
of angle closure. In the prevention of malig- 
nant glaucoma, several other factors must be 
considered : first, the lens ; second, the desir- 
ability or requirement for a filtration area, 
subsequent to lens removal. Other factors 
will be mentioned later. If late angle-closure 
glaucoma existed prior to the proposed 
glaucoma surgery, the advisability of arrang- 
ing for a filtration area would be augmented, 
especially in chronic angle-closure glaucoma. 

It is suggested that narrow-angle glau- 
coma alone will not give rise to malignant 
glaucoma unless the lens factors are brought 
to bear and produce “a new and acute proc- 
ess.” 

In narrow-angle glaucoma, the suggestion 
that other factors beside the peripheral an- 
terior synechia may be present is made by 
Chandler.*°-"* These factors must be evalu- 
ated to give a clear estimate of the possibility 
of malignant glaucoma. A defective filtration 
apparatus is the factor mentioned by Chan- 
dler. 

Theobald” has recently described a patho- 
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logic picture which may affect the outflow 
mechanism and can, perhaps, be estimated 
preoperatively through tonography, if the 
effect of the stage of angle closure is prop- 
erly estimated. She concludes that some cases 
of chronic simple glaucoma are due to scleral 
hypertrophy and sclerosis of the collagenous 
fibers, narrowing the intrascleral veins and 
diminishing the aqueous outflow. 

The prevention of malignant glaucoma de- 
pends upon the proper estimation preopera- 
tively of many more factors than the narrow 
anterior chamber and depends upon our 
classification and understanding of the 
causes of glaucoma. 


PATHOGENESIS OF MALIGNANT GLAUCOMA 


We have already noted the importance 
of the lens and the confusion caused by 
attributing malignant glaucoma to angle- 
closure glaucoma (defined by Chandler as a 
form of elevation of ocular tension due 
solely to closure of the angle by peripheral 
anterior synechias). 

Other factors play a part in malignant 
glaucoma. Review of these factors and the 
case histories so far reported in the literature 
with the addition of a few new case histories, 
will illustrate certain importance situations. 


FACTORS TO BE CONSIDERED IN 
MALIGNANT GLAUCOMA 


Although it is generally agreed that an ex- 
tremely shallow anterior chamber and a high 
preoperative tension predispose to malignant 
glaucoma, it is not possible to present a 
complete picture of the disease without con- 
sidering several factors. Simplification is to 
be desired. 

Neglect or errors in judgment. 
. Pupillary block by the lens, not periph- 
anterior synechias. 
Hereditary factors. 
. Stress of emotion or nervous tension. 
. Vascular disease, including diabetes. 
. Vitreous. 
Intumescence of lens. 
. Incidence in chronic glaucoma. 


9. Flat postoperative anterior chamber. 

10. Acquired myopia in glaucoma. 

11. Size of lens and size of eye (age). 

12. Other eye. 

13. Multiple operations. 

“It (malignant glaucoma) is most to be 
dreaded,” said Priestly Smith,’ “in cases of 
chronic noncongestive glaucoma, where the 
smallness of the cornea shows that we have 
to deal with an unusually small eye.” Malig- 
nant glaucoma may also be expected when 
the lens becomes unusually large due to any 
cause, as for instance, advanced age, pre- 
vious glaucoma surgery, or intumescence. 
Following an anterior operation, pupillary 
block, due to the forward displacement of 
the relatively large lens, ensues. 


TREATMENT 


Any factors which aggravate either (1) 
the pre-existing glaucoma or (2) the further 
enlargement of the lens lead to a rapid down- 
hill course. 

Treatment must produce a simultaneous 


relief of both factors. If treatment is judged 
advisable to control only one factor, let that 
be the second—the lens. Many reports show 
that this has been successful; while treat- 
ment of giaucoma only has more often been 


unsuccessful. Ideal treatment, of course, 
would be directed at both factors but would 
also include other disturbances, as well. 


EMOTION 


Emotion is conceded to be a factor in the 
pathogenesis and management of all forms 
of glaucoma. Narrow-angle glaucoma is not 
a purely local eye disease, according to 
Weinstein,*® who sites cases of acute glau- 
coma that occurred simultaneously with 
acute emotional shock. Exacerbations of 
chronic narrow-angle glaucoma often take 
place during emotional crises. 

I have a patient, a doctor’s wife, with 
chronic narrow-angle glaucoma, whose hus- 
band has had one coronary thrombosis. 
Whenever he remains at work too long or 
forgets to call her and tell her that he will 
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be returning home late, she, fearing the 
worst, gets quite upset and her ocular tension 
rises. I have found it on several occasions 
always higher in the more advanced eye. 

In the careful follow-up of chronic nar- 
row-angle glaucoma, elevated 
tension and of low effectiveness of miotic 
therapy will often be associated with periods 
of emotional stress. Recognition of periods 
of stress helps one to know when to change 
medical treatment in order to carry a patient 
over such periods of elevated ocular tension. 

Phasic variations in ocular tension in 
primary glaucoma have been demonstrated 
by Langley and Swanljung,** and have been 
accorded extensive attention by Duke- 
Elder.*° In periods of emotional stress the 
phasic variations increase both in duration 
and extent. 

Chronic narrow-angle glaucoma, aggra- 
vated by emotional crises, may become 
malignant when the lens factors are acti- 
vated. A vicious circle may be established 
postoperatively due to additional emotional 
shock when the patient realizes that “a new 
and acute process” has occurred following 
his operation. In the management of glau- 
coma, the astute surgeon is ever mindful 
that malignant glaucoma has a double-bar- 
relled etiology and that any trauma affecting 
either the glaucoma or the lens adversely 
affects the course of events. 

Emotional trauma aggravates the glau- 
coma factor. Instability of the glaucomatous 
eye is a fundamental precept, shown by the 
greater variations in the diurnal tension 
curve and by the dangerous variations 
superimposed by emotion on the underlying 
glaucoma. It is not controlled by surgery 
and, according to Duke-Elder,”* explains the 
poor prognosis of many glaucoma cases. 

Reports of malignant glaucoma in which 
the emotional factor, including pain, was 
of great etiologic importance are found in 
Chandler’s Cases 5 and 6, and, in Mc- 
Donald’s** report, Tassman discusses the 
emotional factor that brings about acute 
glaucoma in the second eye. 


periods of 
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THE OTHER EYE 
McDonald* mentions four or five cases in 
which, following a glaucoma operation on 
one eye, the second eye developed an acute 
attack of malignant glaucoma. Whether the 
attack in the second eye comes on im- 
mediately after the first operation, or even 
months or years later, Chandler™ states that, 
when one eye has been affected by malignant 
glaucoma, the course is the same following 
operation on the second eye. Tamler et al.’ 
emphasize the inability to predict the devel- 
opment of malignant glaucoma in advance. 
The recognition, in glaucoma cases, of the 
importance of the lens and of the existence 
of two separate pathologic processes which 
together produce malignant glaucoma will 
simplify the preoperative diagnosis. In pre- 
existing glaucoma (usually chronic narrow- 
angle, although according to Vail® it could 
occur in a narrow open-angle type), when 
the forward displacement of the relatively 
large lens occurs, malignant glaucoma is 
present. It should be within the realm of 
surgical judgment to determine the likeli- 
hood of such an occurrence in advance. 

The factors which bring about this cir- 
cumstance in one eye are also to be expected 
in the second eye. Lenses behave similarly. 
They grow at the same rate, and they often 
degenerate at the same rate. Eyes are usually 
of the same size. The ratio of the lens to 
ocular volume is essentially the same in each 
eye. Heredity and emotional factors will 
have the same effect on each eye. Astute 
diagnosis requires alertness for factors 
which upset the similarity of behavior of the 
two eyes. 

Additional evidence that 
acute” process has occurred when malignant 
glaucoma develops is found in the behavior 
of glaucomatous eyes following surgery. 
In eyes with glaucoma alone and no lens 
factors of importance, often the tension is 
restored to normal following surgery, even 
when there is no evidence of filtration. 
Devoe’ reported normalized tension in 91 
eyes, even though 66 percent of the eyes in 


“a new and 
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his study had no evidence of filtration post- 
operatively. He has no certain explanation 
for this phenomenon but notes it is prob- 
ably allied to the cause which makes simple 
iridectomy an effective cure for acute glau- 
coma. He suggests neurovascular readjust- 
ments to trauma of the uveal tract. Such be- 
havior is obscured if lens factors bring about 
malignant glaucoma. 

While in malignant glaucoma the other eye 
can be expected to follow a course identical 
to the first eye, this process does not always 
occur. This is illustrated by the case (see 
Case 1) of a man, aged 77 years, who had 
chronic uncontrollable narrow-angle glau- 
coma, with early cataracts, in each eye. 
Operation upon the worse eye, with removal 
of the lens and a simultaneous iridencleisis, 
brought about a normalization of the tension 
in each eye. During the follow-up period of 
five years, his second eye, still containing a 
cataract and using little pilocarpine, re- 
mained controlled in spite of an almost flat 
anterior chamber. His first eye showed a 
flat, nondraining filtration area but 20/20 
vision. It was controlled without treatment. 

It is suggested that adequate surgery for 
the prevention of malignant glaucoma in the 
first eye may allow unknown factors as men- 
tioned by Devoe" to act favorably upon 
the second eye in the prevention of malig- 
nant glaucoma. 

For the majority of cases, in which malig- 
nant glaucoma with its double etiology is 
suspected or encountered, the proper treat- 
ment is lens extraction, as noted by both the 
older®* and more recent® authors. This 
is so because, in the usual course of events, 
the second eye will follow the course taken 
by the first eye. In addition, the glaucoma 
must be considered. 

Concern for the second eye must be uni- 
versal, even during the acute phase suffered 
by the first eye. While lens factors require 
lens surgery, other factors, such as emotional 
stress or late angle-closure glaucoma, de- 
mand special treatment. Complete diagnosis, 
proper sedation, both at home and preopera- 


tively, must be emphasized, as well as the 
value of general anesthesia in selected cases, 
for the best management of the second eye. 


CLEAR LENS: PRODROMAL MALIGNANT GLAU- 
COMA 


Chandler and the older writers do not 
mention the “clear’’ lens as such. 

Chandler’s six cases were collected from 
Reese, Hughes, Harrington, and Stokes, and 
added to his own. All of them had multiple 
operations including, in many cases, lens ex- 
traction. The lenses are often described as 
opaque. 

It is obvious that these lenses were en- 
larged and that they were jammed into the 
flat anterior chamber so that in at least three 
cases they had a tendency to come out of the 
eye spontaneously at surgery (Cases 2, 3, 
and 6). A lens of this type cannot be class- 
ified as “‘clear.” 

Mention of the clear lens is made by 
Tamler et al.* and it is gathered from their 
comment that it is being considered in the 
second eye, after an unfavorable course in 
the first eye, and only in the presence of an 
“acute rise in tension during the course of 
a chronic iris block glaucoma” (page 821). 

Emphasis must be given to the malignant 
glaucoma, which occurred in the first eye, 
and to the acute glaucoma existing in the 
second eye. Under such conditions, the lens 
must be relatively enlarged and well may be 
already cataractous—if it can be observed 
through the edematous cornea. It is sug- 
gested that the term “clear” lens places too 
much emphasis on an unimportant point 
and that attention should be focused on the 
(1) simultaneous occurrence of the syn- 
drome of narrow-angle glaucoma and (2) 
the presence of an enlarged lens. Actually, 
this is malignant glaucoma, and the clear- 
ness of the lens, or its opaqueness, does not 
alter the need for its removal. 

If the term “clear” lens is to be used, it 
should refer to the stage of prodromal malig- 
nant glaucoma, before the acute rise in ten- 
sion has occurred and when the lens can be 
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observed to be “clear.” It may be used even 
in regard to the first eye, although it would 
be expected that other factors would be of 
paramount importance, such as microph- 
thalmos, or extreme age, or previous glau- 
coma surgery. 

In the majority of cases of prodromal ma- 
lignant glaucoma, whatever factors have 
caused the lens to become relatively too large 
for the eye will add to the likelihood of for- 
ward displacement and lenticular opacity and 
degeneration. 

Removal of the clear lens in acute malig- 
nant glaucoma would be rare because of the 
possibility that the lens might already be 
cataractous. 

Removal of the clear lens in chronic nar- 
row-angle glaucoma or prodromal malignant 
glaucoma would be advisable only when the 
tension became uncontrollable in the pres- 
ence of a relatively large lens. Removal of 
the lens is indicated in prodromal malignant 
glaucoma, regardless of the state of the lens, 
because glaucoma surgery alone results in 
the onset of malignant glaucoma. The “clear- 
ness” of the lens may be a minor point, 


LESS IMPORTANT FACTORS 


Vascular disease, the vitreous, and the flat 
postoperative anterior chamber deserve brief 
comment, inasmuch as they have been pre- 
viously mentioned in various comments on 
malignant glaucoma. 

Chandler* states that “congestion of the 
uveal tract may play a part in pushing the 
lens into its forward position and holding it 
there” (page 135). Whether the vascular 
changes that produce “congestion” are pri- 
mary, as suggested by Duke-Elder,’*** or 
secondary to neurovascular changes follow- 
ing surgery, they may be connected with the 
onset of malignant glaucoma. Scheie"* states 
that there must be a functional factor in 
glaucoma to explain diurnal variations in 
tension curves because an organic factor 
could not be operative at 12:00 o’clock and 
inoperative at 2:00 o'clock. 
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Meyer” also supports the neurovascular 
mechanism as being important in lower- 
ing the pressure postopera- 
tively. 

The recent use of Vasculat as a pro- 
vocative test for glaucoma (open-angle) is 
additional evidence of the importance of 
the neurovascular mechanism. It is reported 
to be the most successful of the provocative 
tests by Leydhecker,” who found it effective 
in 90 percent of the cases. Vasculat ob- 
viously affects the neurovascular §mecha- 


intraocular 


nism. 

In any form of acute glaucoma, whether 
lens factors are present or not, the capillary 
vasodilation which occurs adds edema of the 
ciliary body to the other blocking factors at 
the angle (Morpurgo**). 

The vitreous has been mentioned by many 
authors as a factor in malignant glaucoma. 
Shaffer’s** suggestions that the aqueous, when 
unable to get into the flat anterior chamber, 
is forced in back of the vitreous, causing 
vitreous detachment, and wedging both the 
lens and vitreous into a more complete 
pupil-blocking glaucoma, may easily be true. 
When this occurs, it is surely a complication 
leading to serious consequences. Theoreti- 
cally it will not occur if the lens is removed in 
time. It is a secondary complication and re- 
quires treatment of the primary problem, 
rather than the vitreous. 

Posterior sclerotomy or vitreous aspira- 
tion has been advocated for malignant glau- 
coma by Chandler, Barkan, McDonald, and 
others but, as Chandler states, even after re- 
peated posterior sclerotomy, many eyes do 
not reform the anterior chamber and are lost. 
It is not effective in all cases and should 
be reserved for those cases mentioned by 
Shaffer in which the lens has already been 
removed. 

In the prevention or treatment of malig- 
nant glaucoma, extraction of the lens is 
the operation of choice; this may be com- 
bined with other glaucoma surgery if the 
blockage of the angle is deemed sufficient to 
require a filtration channel. 
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MULTIPLE OPERATIONS 

The literature is replete with reports of 
multiple operations for malignant glaucoma. 
Consideration of the agony of both the pa- 
tient and the surgeon when two to five opera- 
tive procedures are done on each eye de- 
mands that we make use of the proper treat- 
ment for these cases. 

Failure to control glaucoma by glaucoma 
surgery alone suggests one of three things: 
1. Neglect on the part of the patient. 

2. Unavoidable surgical complications. 

3. Incomplete diagnosis. 

The onset of malignant glaucoma may be 
prevented by using our knowledge of the 
double etiology of malignant glaucoma, at 
the very latest before the second eye is 
operated upon. 

The early diagnosis of the prodromal stage 
of malignant glaucoma will go far toward 
preventing multiple operations and a poor 
prognosis. 

Removal of the lens, combined with ade- 
quate glaucoma surgery, has proven success- 
ful in limiting the number of operations and 
improving the prognosis for both vision 
and control of tension in cases of cataract 
and glaucoma**** and should be used to 
prevent malignant glaucoma. In prodromal 
malignant glaucoma the operation of choice 
is lens extraction and glaucoma surgery at 
one operation, thus preventing multiple 
surgical procedures. 

In so doing, the lens is removed before 
it becomes jammed into the anterior cham- 
ber and, when the filtering operation is not 
necessary, it becomes merely an atrophic 
scar. 


SCREENING FOR MALIGNANT GLAUCOMA 


Every case of chronic narrow-angle glau- 
coma in which the tension is about to be- 
come or has become uncontrollable must be 
considered from the point of view of lens 
size. 

The lens will be expected to be overly 
large in small eyes, in excessive hyperopia, 
extreme age, or in eyes previously operated 


in which secondary myopia has been noted. 

The effects of emotion, vascular disease, 
and other existing pathologic processes must 
also be considered. 

If two factors (1) the prognosis of the 
chronic narrow-angle glaucoma and (2) the 
prognosis of the lens are properly judged, 
the decision to perform surgery for these 
two factors can safely be made. 

When the glaucoma is sufficient to require 
a filtering operation and the lens large 
enough to require removal, both procedures 
may be safely performed at one time. Treat- 
ment should aim to benefit both causes of 
malignant glaucoma. 

In most cases of prodromal malignant 
glaucoma, the lens will be partially catarac- 
tous, except in microphthalmos, where the 
size of the lens may be of more importance 
than the chronic narrow-angle glaucoma. 


TREATMENT, PROPHYLAXIS, AND 
MANAGEMENT 


Malignant glaucoma, being a new and 
acute lenticular problem, superimposed by 
surgery for glaucoma upon an old chronic 
glaucoma, must of necessity be treated for 
both the old and the new disease. 

Speaking only of the primary cause of 
malignant glaucoma, namely, the forward 
displacement of the relatively large lens, 
the surgeon must of necessity attack the 
cause if he is to effect a cure. But he must 
also keep in mind the underlying chronic 
glaucoma. Treatment must produce simul- 
taneous relief of both factors to be success- 
ful. 

In malignant glaucoma which is a form of 
postoperative glaucoma, the eye has already 
had anterior segment surgery for glaucoma. 
If this prior glaucoma surgery is, or is 
likely to be, inadequate, as for instance when 
blocked by lens capsule or cortex or hem- 
orrhage, additional glaucoma surgery may 
be indicated at the time of lens extraction. 

Prophylaxis against the occurrence of 
malignant glaucoma in the other eye re- 
quires that lens extraction be performed 


396 


when surgery upon the second eye is indi- 
cated. This eye, having had no prior glau- 
coma surgery, requires, in addition to lens 
extraction, an adequate filtering wound to 
control tension postoperatively. It is there- 
fore inconceivable that on/y a lens extraction 
be performed. Obviously, lens extraction 
plus a filtering operation must be performed, 
preferably at the same time, to control both 
factors producing malignant glaucoma. 

If prophylaxis is to be practiced on one 
eye, advisable 


it would seem even more 


to practice it on both eyes. Therefore, it 
is necessary to diagnose prodromal malig- 


nant glaucoma in the first eye and to per- 
form lens extraction together with some 
glaucoma operation in all cases in which 
malignant glaucoma is believed to be a likely 
complication. This combined procedure, as 
the first operation on the first eye, is the 
operation of choice when the diagnosis of 
prodromal malignant glaucoma is made. 

Proper treatment of the first eye may pre- 
vent or postpone surgical intervention in the 
second eye, even in the presence of long- 
standing chronic narrow-angle glaucoma in 
the aged. (See case reports. ) 


CASE REPORTS 
Case 1 

This case illustrates the cure of prodromal 
malignant glaucoma and the benign effect on 
the second eye of double operation on the 
first eye (10 year follow-up). 

In 1946, this 70-year-old man came to me 
with complaints concerning his right eye. 
Refraction showed that he had developed an 
acquired myopia of — 1.0 diopter in the right 
eye and that the left eye remained +1.5D. 
hyperopic. A slight elevation of ocular ten- 
sion was noted (35 mm. Hg.). This was 
controlled by one-percent pilocarpine twice 
a day for eight months, then the dosage had 
to be increased to four times a day. Faint 
lens changes were noted in 1947 but vision 
was 20/20 in each eye with glasses. 

The tension in the right eye gradually re- 
quired increasing doses of pilocarpine to 
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four percent four times a day, and then six 
times a day, right eye. The anterior cham- 
bers were quite narrow. The increased ten- 
sion in the left eye never required more 
than two-percent pilocarpine three times a 
day for control. 

Operation on the right eye was performed 
for the swollen lens and narrow-angle glau- 
coma on March 18, 1952, an extracapsular 
extraction being obtained and an iridencleisis 
being performed at the same time. Following 
this, no miotic has been required in the right 
eye, and vision in 1956 is 20/20 with correc- 
tion. The bleb is atrophic. 

The left eye is still under control with 
two-percent pilocarpine five times a day; 
tension is 23 mm. Hg; and vision, 20/25. 
No acquired myopia has yet occurred in the 
left eye, but the anterior chamber is less 
than one mm. in depth. 


CasE 2 


This case illustrates restoration of vision 
and normal tension in the second eye with 
prodromal malignant glaucoma, after loss of 
the first eye in malignant glaucoma. 

This 82-year-old woman had narrow-angle 
glaucoma for 12 years prior to my knowl- 
edge. Her right eye had been operated for 
acute glaucoma, an iridectomy having been 
performed in 1948. A mature cataract was 
present in the right eye in 1954. This eye 
was controlled by two-percent pilocarpine 
three times a day with 0.25-percent eserine 
at night. There was poor light projection. 

Her left eye had vision of counting fin- 
gers only. Every morning she looked for 
the light in her bedroom to see whether it 
was there and whether she could still see. 
She was under care for blindness, using 
talking books and having people read to her. 

Her tension in the left eye remained con- 
trolled with pilocarpine and eserine until 
an automobile accident in December, 1954. 
Thereafter, even with pilocarpine (four 
percent, five times a day), the tension in 
the left eye rose to 48 mm. Hg, while the 
tension in the right eye was 40 mm. Hg. 
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In spite of her age an operation was 
performed. The cataract was removed from 
the left eye, with iridencleisis, so that her 
vision six months later was 20/30. Her field 
was only 10 degrees. My diagnosis was 
chronic narrow-angle glaucoma with mature 
cataract—or malignant glaucoma. 


3 


Illustrated in this case is the effect of a 
single operation on bilateral chronic narrow- 
angle glaucoma with clear lens, microphthal- 
mos, and prodromal malignant glaucoma. 

This 65-year-old woman with chronic nar- 
row-angle glaucoma in both eyes, with a cor- 
neal diameter of 10 mm. and hyperopia of 
+3.0D. sph. > +0.5D. cyl. ax. 90°, O.U., 
had 20/20 vision in each eye. She had had 
glaucoma since 1951 and was using two-per- 
cent pilocarpine five times a day in each 
eye to keep her tension moderately controlled 
at: R.E., 23 mm. Hg; L.E., 27 mm. Hg. The 
lenses were clear. A psychiatric consulta- 
tion for her anxiety was obtained but no 
additional help was available since her fear 
of blindness was based on organic dis- 
ease. 

When her tension rose to 50 mm, Hg in 
the left eye and remained elevated from 
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March 23 to April 18, 1955, an iridencleisis 
with sclerectomy was performed on this 
eye. This controlled the tension in the left 
eye in spite of synechias and iritis but a cata- 
ract developed (to be removed in June, 
1956). Vision now is: R.E., 20/20; L.E., 
counting fingers. 

The right eye is controlled with two-per- 
cent pilocarpine every two hours. 

This case illustrates that removal of a 
clear lens in the first eye would have been 
advisable and would have saved multiple 
operations, 


CasE 4 

This case illustrates the course of malig- 
nant glaucoma over a 13-year period. 

A 60-year-old woman was first seen dur- 
ing March, 1953. Her left eye had been 
blind since glaucoma surgery elsewhere in 
1943. She reported she had seen 10 doctors 
at that time and that the vision was severely 
impaired before diagnosis and surgery were 
performed. Her left eye now shows a mature 
cataract, old iridectomy, and synechia. She 
shows a mild chronic anxiety state. 

Her right eye sees 20/25 with a +3.5D. 
sph. and has a nine-mm. corneal diameter. 
Her right field is still good but shows a 


TABLE 1 


Case 4: OUTLINE OF MEDICAL TREATMENT 


Vision 


Date R L 


(corrected) 


Mar. 18/53 20/25 Blind 29 
Apr. 8/53 20/25 Blind 25 
May 7/53 20/25+ Blind 29 
June 5/23 20/25 Blind 26 
June 19/53 20/25 Blind 30 
Sept. 9/53 20/25 Blind 25 
Dec. 14/53 20/25 Blind 25-27 
Feb. 24/54 20/25 Blind 27-29 
May 18/54 20/25 Blind 22 
Dec. 24/54 20/25 Blind 27-30 
Sept. 7/54 20/30 Blind 25-27 
Jan. 26/55 20/25 Blind 20-23 
Apr. 27/55 20/25 Blind 23 
Aug. 3/55 20/25— Blind 24-27 
Dec. 15/55 20/25 + Blind 37-40 
Feb. 23/56 20/25 — Blind 27 


Tension 


(mm.Hg) 


Treatment 


I R L 


22 Pilocarpine 1% BD None 

22 Pilocarpine 1% BD None 

20 Pilocarpine 1% t.i.d None 

20 Pilocarpine 2% q6H None 

22 Pilocarpine 2% q3H None 

20 Pilocarpine 2% q3H None 

20 Pilocarpine 2% q3H None 

20 Pilocarpine 2% 6 i.d None 

20 Pilocarpine 2% 6 i.d None 

20 Pilocarpine 2% 6 i.d None 

15 Pilocarpine 2% 6 i.d. None 

17 Pilocarpine 2% 6 i.d None 
Soft Pilocarpine 2% 6 i.d None 

17 Pilocarpine 3% 6 i.d None 

20 Pilocarpine 4% q2H Phenobarb. 
23 Pilocarpine 4% q2H Phenobarb. 
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nasal loss. There is a large glaucomatous 
excavation in the nervehead and she sees 
halos and has frontal headache at intervals. 

She is still being carried on medical treat- 
ment, which is outlined in Table 1, but 
surgery is expected in the near future. 

There certainly is prodromal malignant 
glaucoma in the second eye. The tension 
variations are glaucomatous. The lens fac- 
tors are not yet evident. There is no acquired 
myopia and no cataract, but study of the 
lens with dilated pupil has never been per- 
formed. 

SUMMARY 


Malignant glaucoma is defined in more de- 
tail as a combined form of secondary post- 
operative glaucoma precipitated into a new 
and acute process by forward displacement 
of a relatively large lens. It is usually bilat- 
eral, the second eye being involved after 
variable time. 

Postoperatively, the flat anterior chamber 
and rising tension have been treated by lens 
extraction. 

The importance of the secondary lens 
factors superimposed upon the primary 
chronic narrow-angle glaucoma has been 
emphasized. By considering both factors to 
arrive at a double-barrelled prognosis, the 
syndrome of prodromal malignant glaucoma 


has been described and discussed. 

Factors which cause enlargement of the 
lens are considered more important than 
gonioscopy and tonometry in the diagnosis 
of prodromal malignant glaucoma. Never- 
theless, the total picture must include all 
factors bearing on either the lens or the 
glaucoma. 

Treatment must produce simultaneous re- 
lief of both the chronic narrow-angle glau- 
coma and the relatively large lens. 

Prophylaxis against malignant glaucoma 
in each eye demands that the diagnosis of 
prodromal malignant glaucoma be made on 
the first eye and not the second. 

The operation of choice in prodromal 
malignant glaucoma is lens extraction com- 
bined with a filtration procedure, performed 
at one operation to avoid multiple surgery. 
The operation is indicated when tension be- 
gins to be uncontrollable, as for instance, 
when pilocarpine of more than four-percent 
solution is required at two-hour intervals 
or less. Judgment of proper control rests 
with the individual surgeon. 

The lens in the majority of such cases 
will show either early cataractous changes, 
moderate sclerosis, or advanced acquired 
myopia. It will rarely be clear. 


664 Farmington Avenue (5). 
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LENS-INDUCED GLAUCOMA 


G,. Hopkins, M.D. 
Pueblo, Colorado 


Cases of glaucoma secondary to free lens 
material in the anterior or posterior chamber 
of the eye have been reported in the litera- 
ture at various intervals for a number of 
years.’ However, eye pathology laboratories 
still receive enucleated globes which might 
have been saved if the lens matter or cataract 
had been promptly removed.”* This report 
will again emphasize the fact that an eye 
with glaucoma, secondary to a hypermature 
lens, can be saved by prompt removal of the 
cataract. 

Irvine and Irvine*" reported a series of 
20 eyes, 15 of which were examined micro- 
scopically. Nine or the 15 eyes examined 
histologically had normal posterior segments. 
This fact suggested that these nine eyes 
might have been saved by surgical removal 
of’ the cataract. The above-mentioned au- 
thors proposed a classification of cases of 
glaucoma secondary to lenticular pathology : 

Group one consists of those eyes present- 
ing a phacoanaphylactic response. This re- 
sponse consists of an invasion of the lens 
by polymorphonuclear leukocytes and mono- 
nuclear phagocytes. Giant cells may also be 
found. Clinically, large keratic precipitates’ 
are seen on the posterior corneal surface and 
a cyclitic membrane may form in protracted 
cases. 


Group two consists of those eyes showing 
a phacotoxic reaction to lens material. Path- 
ologically, the predominant cell found is a 
mononuclear cell. Clinically, large keratic 
precipitates are seen on the posterior corneal 
surface. 

Irvine and Irvine’s third group consists 
of those eyes suddenly developing an acute 
glaucoma due to lens material passing from 
a hypermature cataract into the anterior or 
posterior chamber. Histologic studies of 
these eyes show large eosinophilic macro- 
phages around the lens, in the vitreous, and 
in the angle of the eye. Biomicroscopic ex- 
aminations of these eyes show no definite 
inflammatory cells, although an aqueous flare 
is present due to lens protein. The glaucoma 
is thought to be due to obstruction of the 
trabecular spaces by these macrophages. 

Sugar* presented three cases in which 
an acute secondary glaucoma developed as a 
result of spontaneous rupture of the pos- 
terior capsule of the lens. In two of his 
cases the glaucoma and uveitis subsided 
after the dehiscence spontaneously closed. 
Sugar’s third case was cured after an extra- 
capsular lens extraction was performed. 

The following five cases to be reported 
would appear to fall in Irvine and Irvine’s 
third group. All of the cases had a hyperma- 
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ture cataract in the involved eye. Two of the 
patients had had previous cataract surgery. 
All of these patients when first seen had an 
elevated tension in the involved eye. One of 
the cases showed a definite aqueous ray but 
there were no cells or particulate matter in 
the anterior chamber. Stringy lens matter 
seemed to be passing through the lens cap- 
sule in one patient. 

The treatment in all the series was the 
same. The intraocular pressure was lowered 
preoperatively with a retrobulbar injection 
of two-percent Novocain, oral Diamox, and 
topical pilocarpine therapy. A combined 
intracapsular lens extraction was executed 
about eight hours after Diamox and miotic 
therapy was started. Since all of the cases 
reported here had a hypermature cataract 
and as it is known that hypermature cata- 
racts are difficult to grasp with a capsule for- 
ceps, the erisophake was used in the delivery 
of the lens. Following delivery of the lens 
the anterior chamber was very gently irri- 


gated in an effort to remove any of the mac- 


rophages which might be blocking the 
trabecular spaces. Irvine and Irvine felt 
that these macrophages could block the 
trabecular spaces and be the cause of the 
elevated tension. The postoperative care of 
all these patients was the same as for a rou- 
tine cataract extraction. 


CASE REPORTS 
Case 1 

This 69-year-old Spanish-American man 
was first seen on May 3, 1955, complaining 
of pain in the left eye of two days’ duration. 
The patient stated that he had been unable 
to see with the left eye for the past three 
years. 

Unaided vision in the right eye was 20/40. 
Vision was limited to light perception in the 
left eye. Other than an early cataract, the 
examination of the right eye failed to reveal 
any significant ocular pathology. Intraocular 
pressure in the right eye was 17 mm. Hg 
(Schi¢tz ). 

The left cornea was slightly edematous. 


WILLIAM G. HOPKINS 


Intraocular pressure was 63 mm. Hg 
(Schigtz). Biomicroscopic examination of 
the left anterior chamber revealed a slight 
aqueous flare, but there were no cells or par- 
ticulate matter present. The left lens was 
completely opaque and a portion of the cor- 
tex appeared to be liquified. 

The patient was given 500 mg. of Diamox 
by mouth, placed on miotic therapy, and 
hospitalized. Eight hours later a combined 
intracapsular lens extraction was performed 
on the left eye without vitreous loss. The 
lens capsule was opened following surgery 
and a considerable amount of fluid cortex 
was present. 

The patient had an uneventful postopera- 
tive course and on June 20, 1955, the intra- 
ocular pressure in each eye was 17 mm. Hg 
(Schigtz). The (operated) left eye was re- 
fracted June 21, 1955, and a vision of 20/25 
recorded. The patient was last seen on Octo- 
ber 3, 1955, and the tension in each eye was 
still 17 mm. Hg (Schigtz). 


Case 2 


This 85-year-old white woman had been 
seen at various intervals since 1948. In 1928 
she had a left combined extracapsular lens 
extraction. Vitreous was lost at surgery and 
the patient subsequently developed a ham- 
mock pupil and a bullous keratitis in the 
left eye. Corrected vision in the left eye was 
20/40. 

Vision in the right eye was limited to 
light perception. A hypermature cataract 
was present in the right eye and extractjon 
of the cataract was advised but, because of 
her previous unhappy surgical experience, 
the patient preferred to wait. 

On July 19, 1955, the patient came to the 
office complaining of severe pain and redness 
of the right eye for the past two days. The 
examination of the left eye was as previously 


.described. Tension in the left eye was 17 


mm. Hg (Schigtz). The right cornea was 
slightly edematous. Intraocular pressure in 
the right eye was 54 mm. Hg (Schigtz). 
Biomicroscopic examination of the right an- 
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terior segment revealed a completely opaque 
lens. Stringy matter appeared to be passing 
through the anterior lens capsule. 

The patient was started on miotic therapy 
(two percent pilocarpine ) and given 500 mg. 
of Diamox orally. Eight hours later a com- 
bined intracapsular lens extraction was per- 
formed on the right eye without loss of 
vitreous. The postoperative course was un- 
eventful and on August 9, 1955, aided vision 
in the (operated) right eye was 20/30, The 
intraocular pressure in each eye was 17 mm. 
Hg (Schigtz) on this date. 


Case 3 


This 77-year-old white woman had been 
seen at various times since 1945. In January, 
1947, an extracapsular lens extraction was 
performed on the left eye with a resulting 
vision of 20/20. 

The patient was again seen on September 
14, 1955, complaining of pain in the right 
eye of one day’s duration. Examination of 
the left eye was normal except for the ab- 
sence of the lens and a slight amount of 
retained lens capsule. The right cornea was 
edematous. Intraocular pressure of the right 
eye was above 70 mm. Hg (Schigtz). A 
hypermature cataract was present. 

The patient was given a retrobulbar in- 
jection of 2.0 cc. of two-percent Novocain, 
500 mg. of Diamox orally, and placed on 
miotic therapy. Eight hours later an intra- 
capsular lens extraction on the right eye was 
performed without loss of vitreous. 

The postoperative course was uneventful 
and on November 11, 1955, the corrected 
vision in the (operated) right eye was 20/20. 
The intraocular pressure in the right eye 
was recorded as 17 mm. Hg (Schigtz) on 
several occasions postoperatively and has 
remained so up to the present date. 


Case 4 


This 75-year-old white man was first seen 
on April 29, 1956, complaining of pain 
around the right eye of three days’ duration. 
The patient had previously had a retinopexy 


operation on the left eye in 1952. 

The initial ocular examination on April 
29, 1956, revealed his vision to be limited to 
light perception in each eye. A mature cata- 
ract was present in the left eye. The right 
cornea was slightly edematous and the iris 
tremulous. The right lens was hypermature 
and dislocated slightly posteriorly. 

Intraocular pressure in the right eye was 
45 mm. Hg (Schigtz) and in the left eye 17 
mm. Hg (Schigtz). A right retrobulbar 
injection of 2.0 cc. of two-percent Novocain 
was given and the patient was given 500 mg. 
of Diamox orally and placed on miotic 
therapy. Eight hours later a combined intra- 
capsular lens extraction on the right eye was 
performed without vitreous loss. The post- 
operative course was uneventful. 

Corrected vision in the (operated) right 
eye six weeks postoperatively was 20/40. 
Intraocular pressure in each eye was 17 mm. 
Hg (Schigtz). 


Case 5 

The following case history is included to 
demonstrate the ocular course when the lens 
is not removed in phacogenic glaucoma. 

This 80-year-old Spanish-American 
woman was first seen on March 17, 1956, 
complaining of pain in the left eye of several 
days’ duration. 

The ocular examination showed unaided 
vision in the right eye to be 20/60 and un- 
aided vision in the left eye limited to light 
perception. The examination of the right eye 
was essentially normal except for the pres- 
ence of an early cataract. 

Some pigment was present on the pos- 
terior surface of the left cornea which was 
slightly edematous. Biomicroscopy revealed 
a very faint ray in the left anterior chamber 
but no cells or particulate matter were seen. 
The left lens was completely opaque. 

Intraocular pressure in the right eye was 
17 mm. Hg (Schigtz) and in the left eye 
42 mm. Hg. The patient’s family was advised 
of the nature of the condition and removal 
of the cataract in the left eye was advised. 


402 WILLIAM G. HOPKINS 


The patient preferred not to have an opera- 
tion at this time. 

She was placed on two-percent pilocarpine, 
one drop three times a day, cortisone (2.5 


percent), one drop in the left eye four times 
daily, and Diamox, 250 mg. every six hours. 
The patient was followed at regular intervals 
for the next two months. She continued to 
complain of pain in the left eye. Intraocular 
pressure varied from 17 mm. Hg (Schigtz) 
to 48 mm. Hg. The eye has always appeared 
slightly irritated, in spite of medical therapy. 


CoMMENT 
I believe that early surgery is advisable in 
cases of glaucoma secondary to a hyper- 
mature cataract, since the eye will probably 
have repeated attacks of increased intra- 
ocular pressure as long as the cataract re- 
mains in the eye. With each subsequent at- 


tack anterior synechias are more likely to 
form and thus the chances of curing the 
glaucoma are lessened. 

It is noteworthy that all four operated 
cases had a normal intraocular pressure 
after surgery. By way of contrast, a fifth 
case was reported to demonstrate the ocular 
course when the lens is not removed. This 
patient has had repeated attacks of increased 
intraocular pressure associated with pain and 
redness of the eye in spite of adequate medi- 
cal therapy. 

In summary, five cases of phacogenic 
glaucoma have been presented. Four eyes 
were saved by prompt removal of the cata- 
ract. Intracapsular lens extraction of the 
hypermature lens is advised in cases of 
phacogenic glaucoma as early as possible. 


702 North Main Street. 
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OPHTHALMIC MINIATURE 


But there is no short cut to ophthalmology, and the sooner the 
prospective ophthalmologist realizes that a work knowledge of this 
important branch of medicine can only be obtained after a thorough 
training in anatomy, physiology and pathology, and clinical experience 
received in a good eye hospital, the better for him and for the public at 


large. 


Book Review by A. H. I. (Arch. Ophth., 52:414, 1923). 


FIELDS WITH REDUCED ILLUMINATION* 


THEIR VALUE AND PRACTICABILITY IN CHRONIC GLAUCOMA 


SearLeE B. Martow, M.D. 


Syracuse, New York 


In my paper, “The field of vision in 
chronic glaucoma,” submitted as a candi- 
date’s thesis for membership in the Ameri- 
can Ophthalmological Society, and published 
in 1945, I suggested that the examination 
of the fields of vision with reduced illumina- 
tion could prove to be of definite value in 
showing the progress of chronic glaucoma, 
and that progressive changes could thus be 
observed before they were evident by the 
usual methods of examination. 

Since the appearance of this report, a 
number of other workers have suggested new 
methods, in the hope that the examination 
of the field of vision can be more easily and 
rapidly conducted. R. Weekers has presented 
some evidence in support of the use of re- 
duced light. Goldmann’s perimeter has been 
devised. Miles has advocated the use of the 
flicker phenomena and, more recently, Har- 
rington has demonstrated the use of “black 
light.” Van Wien has studied the field in the 
dark-adapted eye. All these methods have the 
common purpose of making the test more 
sensitive, in the hope of demonstrating de- 
fects before they can be found by the ordi- 
nary procedures. It has long been an axiom 
that the earlier a diagnosis can be established 
in any branch of medicine the better the 
chances for control or cure of the disease in 
question. In the case of chronic glaucoma, it 
has been repeatedly emphasized that the 
earlier an operation is performed the better 
the chances of success. The same can be said 
for any kind of treatment. 

One criterion generally recognized as an 


* Presented at the 92nd annual meeting of the 
American Ophthalmological Society, Hot Springs, 
Virginia, June, 1956. This paper will appear in 
the Transactions of the American Ophthalmologi- 
cal Society, 1956, and is printed here with permis- 
sion of the American Ophthalmological Society 
and the Columbia University Press. 
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indication for surgical treatment has been 
the progressive loss of the visual fields. If it 
can be shown that there is a loss of field by 
more sensitive measures, such as reduced 
illumination, then operation can justifiably be 
advocated earlier than by the usual pro- 
cedures. Conversely, if more sensitive 
methods demonstrate the maintenance of a 
good visual field under nonsurgical treat- 
ment, then deferment of operation is justi- 
fied. 

In support of the thesis that examination 
of the field of vision in reduced illumi- 
nation is of value and practical, the ac- 
companying charts (figs. 1 and 2) of one 
case followed for more than five years are 
presented. This case is of particular value 
in that it has been observed by two indepen- 
dent widely separated consultants at intervals 
during the period of observation. Other 
cases presenting similar progressive changes 
are available, but it has seemed that the 
presentation of a single case will better em- 
phasize the value and practicability of the 
method under discussion. 

The method employed in the recording of 
the visual fields is the one described in 1945, 
and therefore needs no repetition here. Aside 
from the variation in full illumination, the 
conditions of the test were constant. The 
pupils were always well constricted, and the 
test was conducted only after an interval of 
time following the use of miotics. The visual 
acuity has remained constant, there being 
slight evidence of lens changes which could 
be considered to have any influence on the 
test. 

The charts indicate the extent of the fields 
in the upper nasal and temporal and lower 
nasal and temporal 45-degree meridians. 
These meridians were selected in order to 
avoid variations which might be expected in 
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Fig. 1 (Marlow). Chart of right eye. 
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the neighborhood of the blindspot, or which 
could be involved in the formation of R@nne’s 
nasal step. At no time have any scotomas 
been observed by the two consultants or by 


me. 

A study of the chart for the right eye 
(fig. 1) demonstrates that, with full illumi- 
nation, during the period of observation no 
serious loss of the central field was apparent. 
During this same period, there was a steady 
more or less regular contraction of the 
1/1,000 by 0.20 foot-candle field, until in 
January, 1955, this field was completely lost. 
In spite of this loss, visual acuity and in- 
traocular pressure remained at fairly con- 
stant levels, although there was some periodic 
variation. Ophthalmoscopic examination 
showed no disc changes characteristic of 
glaucoma, there being a central pit, as in 
physiologic cupping, without atrophy. This 
chart does not support the axiom “no disc 
changes, no field changes.” 

Study of the chart for the left eye of this 
patient (fig. 2) shows, perhaps, a somewhat 
less full field above than the right eye. Still 
it is a good field. However, the 1/1,000 by 
0.20 foot-candle field shows a gradual loss, 
which was complete a year after that in the 
right eye. In this eye visual acuity has re- 
mained as good as or better than that of the 
right. The intraocular pressure has, however, 
tended to be at a somewhat higher level. 
Ophthalmoscopic examination reported by 
one consultant suggests some pallor of the 
lower portion of the disc only, without ex- 
tensive cupping. 

In view of Scheie’s recent discussion on 
the factors which may influence changes in 
the fields of vision, it is important to em- 
phasize that none of the conditions to which 
he has drawn attention can be said to be a 
factor in the case presented. Moreover, it is 
unlikely that a dietary deficiency is a factor. 
It is in such cases that Weekers found 
examination of fields of vision to be of 
great value. In his conclusions he states: 
“At the present the measurement of the 
field of vision in reduced light is the favored 


method of discovery for scotomata of slight 
intensity.” 

Objections to the procedure used here are 
that it requires intelligence and co-operation 
on the part of the patient and that, when 
defects in the field are found, they are not 
reproducible. However, having used this 
method in many cases, my first report of its 
use having been made in 1932, I do not 
agree. It is true that, in advanced cases with 
obvious field loss, nothing is to be gained by 
its use, nor is it of value without co-opera- 
tion and understanding on the part of the 
patient. In the early stages before gross 
changes can be found, it is disturbing to ob- 
serve contraction of the fields in dull light 
steadily progressing, while those in full light 
remain stationary or nearly so. 

The explanation for the greater loss of 
field in reduced light can be conjectured only 
from the application of physiologic princi- 
ples. In 1945, the possibility that irradia- 
tion was a factor was suggested. It has been 
well established physiologically that scotopic 
vision is a function of the rods and photopic, 
primarily of the cones. It is well known that 
some patients with glaucoma are able to 
maintain good visual acuity for a long time, 
in spite of narrowly contracted fields of 
vision. This suggests that the cones are 
better able than the rods to withstand the 
effect of pressure. 

Another physiologic and anatomic con- 
sideration is that a number of rods are con- 
nected to a single fiber, which results in the 
phenomena of summation. If a sufficient 
number of rods connected with a single 
fiber are incapacitated by glaucomatous 
changes (pressure), the phenomena of sum- 
mation are interfered with, so that stimula- 
tion results in an impulse too weak to be 
transmitted. In a sense this reaction is closely 
allied to irradiation. 

Two other possible explanations for the 
increased sensitivity of the test in reduced 
illumination are the decrease in visual acuity 
in the peripheral portions of the retina and 
the effects of brightness and adaptation. 
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Under scotopic conditions, visual acuity is 
of a low order, thus making the test more 
difficult and hence more sensitive. 

In the 1933 edition of his textbook on 
Physiology of the Eye, Adler suggests the 
value which may result from the use of re- 
duced illumination in conditions in which 
dark adaptation is affected. In the rewritten 
1953 edition he states: “It has been esti- 
mated that when maximum (dark) adapta- 
tion has been reached the sensitivity of the 
dark adapted eye to light is ten thousand 
times greater than at the onset of dark adap- 
tation.” 

While the conditions of the test under dis- 
cussion are far from maximum dark adapta- 
tion, a proportionate increase in sensitivity is 
not unreasonable to expect. Moreover it 
has been stated that 61 percent of the total 
adaptation takes place in the first five 
minutes. This also should be taken into 
consideration. Whatever the explanation, 
from a clinical standpoint, the early diagno- 
sis and demonstration of progressive changes 


are the most important considerations. 

Experience with this method suggests the 
possibility that when the 1/1,000 by 0.20 
foot-candle field is lost, the intraocular pres- 
sure varies from a so-called high normal 
to a slight elevation, and the visual acuity is 
not greatly impaired either by lens or optic 
nerve changes, the loss of this field could be 
considered an indication for operation. Con- 
firmation of this suggestion is necessary be- 
fore its acceptance. 

Finally, the test is of value and, because 
it can be very simply applied, it is practical. 
It should not be looked upon solely as a 
research procedure. 

In conclusion, the following quotation 
from Traquair is appropriate: “Success in 
perimetry, as in many other forms of sub- 
jective examination, will not be attained by 
the ‘best’ or the ‘newest’ instrument, but by 
the study and application of simple princi- 
ples.” 


1023 State Tower Building (2). 
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OPpHTHALMIC MINIATURE 


. . . during the past year I attempted in a number of cases to cause 
temporary blocking of the nerve (VIIth) near the stylo-mastoid foramen 
in its extracranial course, using 2% novocaine in varying quantities 


from to2 cc. 


Maj. R. E. Wright, D.M.S., 


Blocking the main trunk of the facial nerve in 
cataract operations, Arch. Ophth., 52: 166, 1923. 


MODIFIED SCLEROCLEISIS FOR GLAUCOMA* 


A. B. Vicencio, M.D. 
Cebu City, Philippines 


In my preliminary report’ of three cases, 
I described a new téchnique for a filtering 
operation for glaucoma which I termed the 
scleral insert or sclerocleisis. The study, ex- 
perimental in nature, had as its main aim to 
avoid evisceration or enucleation in absolute 
glaucoma. 

In brief, the procedure is as follows: 

A limbus-based conjunctival flap like that 
for iridencleisis is fashioned and folded over 
the cornea below. A lamellar strip of sclera 
about three-mm. wide and six-mm. long is 
dissected by a No. 15 Bard-Parker knife 
from above downward, the base of the scleral 
tongue being attached to the limbus. Just 
anterior to the base of the scleral strip, a 
keratome incision about four mm. long is 
made at the limbus into the anterior cham- 
ber. With fine forceps, the very soft and pli- 
able scleral tongue is inserted between the 
lips of the corneoscleral incision into the 
anterior chamber. The conjunctival flap is 
closed with continuous silk suture. 


CASES PREVIOUSLY REPORTED 


The present results in the previously re- 
ported three cases concerning the lowering of 
the intraocular pressure by simple sclero- 
cleisis are fair but promising. 


Case 1 


Mrs. L. A., aged 62 years, was diagnosed 
November 25, 1955, as having glaucoma, 
absolute, of the right eye, with mature 
cataract, and a tension of 90 mm. Hg 
(Schigtz) with the 10-gm. weight. Sclero- 
cleisis was done December 9, 1955. Present 
tension (six months after surgery) is 42 
mm. Hg with the 10-gm. weight. The eye is 
white and no more headaches are present. 


*From the Eduarda Bautista Research for Eye, 
Ear, Nose, and Throat. 
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Case 2 

Mrs. E. B., aged 30 years, was diagnosed 
December 12, 1955, as having sympathetic 
ophthalmia with secondary glaucoma, right 
eye. Tension was 45 mm. Hg (Schigtz) with 
a five-gm. weight. Present tension, more than 
five and a half months after surgery, is 
25 mm. Hg with a five-gm. weight. The eye 
is white and no headache is present. 


Case 3 


Mrs. T. M., aged 50 years, was diagnosed 
December 14, 1955, as having glaucoma, 
absolute, right eye, and almost absolute, left 
eye. Bilateral tension was 90 mm. Hg 
(Schigtz) with a 10-gm. weight. Present 
tension, five and a half months after sur- 
gery, O.D., 65 mm. Hg with a 10-gm. 
weight; O.S., 30 mm. Hg with a five-gm. 
weight. The eyes are white with occasional, 
moderate right-sided headache. 

Enucleation or evisceration has 
avoided in these three cases. 


been 


MODIFIED PROCEDURES 


Encouraged by the fair results, and for 
want of something better than simple sclero- 
cleisis, this present study involves five glau- 
comatous eyes in four patients wherein four 
modifications were performed. They are: 
Sclero-iridotasis, sclero-iridencleisis, sclero- 
iridectomy, and sclero-cyclodialysis. 

The first modification, sclero-iridotasis, is 
simple sclerocleisis plus the pulling of the 
iris upward out of the sclerocorneal incision 
to lie side by side with the scleral strip in- 
carcerated in the wound. The second, sclero- 
iridencleisis, is simple sclerocleisis with 
radial incision of the iris and incarcerating 
one pillar with the scleral strip; another is 
the incarceration of a basal tongue of iris 
(Stallard’s*?) with the scleral strip. 
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The third procedure, with broad iridec- 
tomy, is self-explanatory. 

The fourth, sclero-cyclodialysis, is the 
usual cyclodialysis with the scleral strip in- 
serted into the cyclodialysis channel. The 
technique in this last modification is altered 
as the scleral tongue is dissected from above 
downward with its base attached to the upper 
lip of the cyclodialysis incision and not at 
the limbus. The upper end of the scleral strip, 
when dissected, will begin at or near the 
insertion of the superior rectus muscle. 

In the belief that the cause of failure to 
reduce the elevated pressure to normal by 
simple sclerocleisis is due to the seclusio 
pupillae brought about by the pushing of the 
lens forward against the iris, thereby im- 
peding the aqueous flow between the two 
chambers, as well as to use the synergistic 
hypotensive effect of the other standard pro- 
cedures, these modifications were devised. 


CASE REPORTS 
Case 1 


Mr. M. P., aged 55 years, was first seen 
January 4, 1956, complaining of loss of vi- 
sion, redness, and pain in the right eye and 
headache on the same side of two months’ 


duration. 

Vision was: O.D., blind; O.S., 20/50, J7, 
no correction. 

Tension was: O.D., 90 mm. Hg ( Schi¢tz) 
with a 10-gm. weight ; O.S., 25 mm. Hg with 
a five-gm. weight. 

Diagnosis was: Glaucoma, absolute, right 
eye. The patient refused surgery but came 
back on January 26, 1956, and both eyes 
were operated on the same day—right eye, 
sclero-iridotasis, and left eye, prophylactic 
peripheral iridectomy, the latter to minimize 
the danger of a future attack on the sound 
eye. The first postoperative tension was taken 
en January 30, 1956: O.D., 10 mm. Hg; 
O.S., 20 mm. Hg (Schigtz) with a five-gm. 
weight. Present tension, more than four 
months after surgery, is 20 mm. Hg for both 
eyes. 


Fig. 1 (Vicencio). Sclero-iridencleisis. 


CasE 2 


Mr. E. T., aged 56 years, was first seen 
March 21, 1956, with loss of vision in the 
right eye and severe headache of the same 
side of one and a half months’ duration. The 
left eye had been enucleated a year ago, most 
probably due to absolute glaucoma. He was 
diabetic with a blood sugar of 267 mg./100 
ce. 

Vision was: O.D., counting fingers at six 
inches. 

Tension was: O.D., 90 mm. Hg (Schigtz) 
with a 10-gm. weight. The cornea was very 
hazy; the fundus not visible. 

Diagnosis: Glaucoma, congestive, right 
eye. 

In this case, since the pupil of the right 
eye returned to almost normal size under 
miotics, a basal sclero-iridencleisis was per- 
formed the same day to preserve the round 
pupil. The first postoperative tension taken 


Fig. 2 (Vicencio). Sclero-iridotasis. 


409 
f ( 
\ 
—< 
{ 
\ ( 
A oe 
< 15 
/ 4 
7 


A. B. VICENCIO 


Fig. 3 (Vicencio). Sclero-iridectomy. 


March 26, 1956 was: O.D., 30 mm. Hg with 
a five-gm. weight, and the vision had im- 
proved to 20/100, J12. The second tension 
on March 29, 1956, was 23 mm. Hg, with 
vision of 20/70, J10, no correction. The 
present tension, more than three months after 
surgery is 25 mm. Hg and the patient is now 
back at work as a bus conductor. 


Case 3 

Mrs. B. L., aged 36 years, a charity pa- 
tient, was referred to me on March 29, 1956, 
with bilateral loss of vision for more than a 
year. Unfortunately, this patient was treated 
in the dispensary of the hospital by interns— 
but not for glaucoma. 

Vision was: O.D., hand movements at one 
foot ; O.S., very poor light perception. 

Tension was: O.D., 65 mm. Hg (Schigtz) ; 
O.S., 85 mm. Hg, with a 10-gm. weight. 

The corneas were sufficiently clear to see 


Fig. 4 (Vicencio). Sclero-iridencleisis (basal). 


Fig. 5 (Vicencio). Sclero-cyclodialysis. 


the glaucomatous cupping of both optic discs. 

Diagnosis: Glaucoma, chronic, nonconges- 
tive, bilateral. 

On the same day, 
(broad) on the right eye and sclero-cyclo- 
dialysis on the left eye, were done at one 
sitting. The first postoperative tension taken 
March 3, 1956, was: O.D., 7.0 mm. Hg; 
O.S., 35 mm. Hg, with a five-gm. weight. 
The second tension, March 5, 1956: O.D., 
22 mm. Hg; O.S., 40 mm. Hg, with a five- 
gm. weight. The tension, more than three 
months after surgery: O.D., 18 mm. Hg; 
O.S., 40 mm. Hg, with a five-gm. weight. 
Vision is: O.D., 5/200; O.S., 3/200. Present 
tension, O.S., is 22 mm. Hg. 


sclero-iridectomy 


Case 4 

Mr. C. G. T., aged 57 years, was first 
seen April 7, 1956, with severe headache and 
pain in the right eye. 

Tension was: O.D., 90 mm. Hg (Schi¢tz) ; 
O.S., 35 mm. Hg. 

Vision was: O.D., counting fingers at 
three feet; O.S., 20/40. On the same day, 
sclero-iridencleisis was done on the right eye. 
The first postoperative tension, taken April 
11, 1956: O.D., 17 mm. Hg, with a five-gm. 
weight; O.S., 22 mm. Hg, lowered by mio- 
tics. The present tension, two months after 
surgery: O.D., 22 mm. Hg, with vision of 
20/200, J2 with correction. 

On July 22, 1956, the left eye suffered an 
acute attack with tension of 90 mm. Hg. 
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Sclero-iridotasis was done on the same day 
and tension went down to 18 mm. Hg where 
it has remained to the present (one and one- 
half months after surgery). 

The following are five new cases: 


Case 5 


Mr. P. B., aged 55 years, had acute con- 
gestive glaucoma of the right eye on Febru- 
ary 5, 1953, with a tension of 80 mm. Hg 
and vision of 20/200. Plain iridencleisis was 
done on the same day and the first post- 
operative tension, taken February 14, 1953, 
was 14 mm. Hg. Subsequent tensions were 
normal but there was no improvement in 
vision. The patient disappeared and three 
and a half years later, August 17, 1956, he 
reappeared with an acute attack of the left 
eye with a tension of 90 mm. Hg and vision 
of 4/200. 

The right eye has a good filtering bleb 
but the iris is atrophic, the tension is 40 mm. 
Hg and vision unimproved. 

On the same day, sclero-iridencleisis was 
done in the left eye and tension went down 
to 12 mm. Hg, then to 17 mm. Hg on Sep- 
tember 7, 1956. The vision improved to 
20/30, J1, with correction. 

Comment. This will be a good case for 
comparison of plain iridencleisis and sclero- 
iridencleisis in the years to come. The sclera 
is fibrous and less prone to atrophy than the 
iris and, in as much as the two tissues, the 
sclera and iris, are combined to form the 
wedge in the corneoscleral wound, there is 
every reason to believe that sclero-iriden- 
cleisis will be more effective than plain 
iridencleisis. 


CAsE 6 


Mrs. M. T., aged 60 years, had a case of 
chronic congestive glaucoma of the right 
eye. Tension was entirely controlled by 
acetazoleamide (Diamox) given by her 
family physician. The tension was only 18 
mm. Hg but the cornea was hazy, the an- 
terior chamber shallow, and the pupil moder- 
ately dilated. 


Vision was: O.D., counting fingers at two 
feet. 

Sclero-iridencleisis was done in the right 
eye on July 28, 1956. The tension remained 
at 18 mm. Hg one month postoperative with- 
out the use of Diamox. The vision improved 
a little to 10/200, and the cornea became 
clear. 

Comment. It seems that Diamox may 
lower the tension to normal but it does not 
alter the triad of hazy cornea, shallow an- 
terior chamber, and dilated pupil. 


Case 7 


Mr. R. R., aged 65 years, had absolute 
glaucoma, right eye, secondary to chronic 
iridocyclitis with occlusio pupillae. The main 
complaint was loss of sleep due to severe 
headache. Sclero-iridencleisis (basal) was 
done in the office on August 9, 1956, as he 
could not afford hospitalization. The next 
day, the headache became much less and the 
patient was able to sleep well. The tension 
went down from 90 mm. Hg to 22 mm. Hg. 

Comment. Enucleation was avoided. 


CASE 8 


Mrs. E. C., aged 44 years, had chronic 
noncongestive glaucoma of the right eye. The 
tension was 35 mm. Hg and vision was 
20/100. Sclero-iridencleisis was done August 
13, 1956. The tension went down to 10 mm. 
Hg, the cornea became clear, but with 
striate keratitis, and vision improved to 


20/70. 


Case 9 


Mr. P. B., aged 47 years, had severe left- 
sided headache, dizziness, and nausea of two 
months’ duration. Diagnosis was absolute 
secondary glaucoma, with occlusio pupillae 
and iris bombé. Tension was: O.S., 90 mm. 
Hg. Sclero-iridencleisis (basal) was done 
September 15, 1956, and subsequent tensions 
fluctuated between 15 to 18 mm. Hg 
(Schigtz). 

Comment. Another eye was saved from 
enucleation, 
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SUMMARY AND CONCLUSION 

Eleven glaucomatous eyes in nine patients 
are reported. Simple sclerocleises with the 
following modifications were done: sclero- 
iridotasis, sclero-iridencleisis, sclero-iridec- 
tomy, and sclero-cyclodialysis. The first 
three procedures were found to be excellent 
tension-reducing operations, much superior 
to simple sclerocleisis. Sclero-cylodialysis 


may be rated as poorest of the modifications. 
The first three modified techniques deserve 
to be given more extensive trials specially in 
caseS of long-standing, high tension. The 
procedures should also be used in absolute 
glaucoma instead of evisceration or enuclea- 
tion. 


581 Jones Avenue. 
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TOPICAL ISOPROPYLARTERENOL (ISUPREL) 


AS ADJUVANT THERAPY IN 


NONCONGESTIVE GLAUCOMA* 


James E. Lesensonn, M.D., anp Ropert H. G. Monnincer, M.D. 
Chicago, Illinois 


Isopropylarterenal, also known as iso- 
propylnorepinephrine, is marketed in Ameri- 
ca under the trade names of Isuprel, Alu- 
drine, Norisodrine, and Isonorin. It is a 
chemical analogue of epinephrine in which 
isopropyl has replaced the methyl radical in 
the nitrogen linkage. This compound, intro- 
duced by Konzett in Austria in 1940, is a 
white, odorless, nonhygroscopic crystalline 
powder with a slightly bitter taste, readily 
soluble in water. The one-percent solution 
has a pH of about 5.0 and becomes pink 
almost immediately when rendered alkaline. 
On prolonged exposure to air it becomes 
gradually tinted like epinephrine solutions 
due to oxidation to adrenochrome. Stability 
can be maintained by reducing agents and 
for this purpose sodium bisulfite (0.3 per- 
cent) is added to the solution. 

The isopropyl modification annuls or re- 


*From the Department of Ophthalmology, 
Northwestern University Medical School, and the 
Veterans Administration Hospital, Hines, Illinois. 
Read before the Chicago Ophthalmological Society, 
October 1, 1956. 


verses certain properties of epinephrine and 
enhances others. Isopropylarterenol is non- 
mydriatic, and causes vasodilatation rather 
than vasoconstriction. Its most prominent 
actions are on the bronchial tree, the cardiac 
accelerator mechanism, and the gastrointes- 
tinal tract. Isuprel is packaged in 10-cc. 
bottles and is available in strengths of 1:100 
and 1:200. The inhalation of several whiffs 
of the nebulized 1:200 solution usually pro- 
vides effective relief in bronchial asthma for 
four hours and is seldom accompanied by 
side-effects. 

Weekers and his associates’ first noted 
that the instillation of isopropylarterenol 
caused a reduction of ocular tension. The 
tension-lowering effect of two-percent levo- 
epinephrine had been assumed by others to 
be due solely to its vasoconstrictive action. A 
single instillation causes a vasoconstriction 
that lasts only one to two hours, but the 
diminution of tension produced extends over 
24 hours. As the same reduction of tension 
was produced by a vasodilating congener, 
isopropylarterenol in equivalent concentra- 


TOPICAL ISOPROPYLARTERENOL 


TABLE 1 
EFFECT OF TOPICAL ISUPREL (ONE PERCENT) ON PULSE 


Patient 


4 


Before treatment 


One hour later 


Three months later 


68 


tion, he concluded that this effect was due to 
a sympathetic stimulation which apparently 
inhibits the metabolic processes required for 
the formation of aqueous. The variants of 
epinephrine that lack appreciable sym- 
pathomimetic activity, such as d-epinephrine 
and adrenalone, likewise fail to lower ocular 
tension. 

The molecular weight of levo-epinephrine 
is 183; the two-percent solution is 0.11 
molar. The molecular weight of racemic 
isopropylarterenol is 211. As only the levo- 
isomer is physiologically effective, Weekers 
used double the equivalent molar solution or 
a concentration of 4.6 percent. The instilla- 
tion of this solution provoked almost im- 
mediately a marked tachycardia which 
though brief prohibited its extended clinical 
use, 


TOLERANCE AND EFFECTIVENESS OF 
ONE-PERCENT ISUPREL 


The instillation of one-percent Isuprel, 
however, is devoid of any significant sys- 
temic symptoms. After the instillation of 
one drop, within five minutes the pulse rate 
increased two to 12 beats per minute but 
without accompanying sensations of palpita- 
tion and nervousness. With prolonged use 


TABLE 2 


EFFECT OF TOPICAL ISUPREL (ONE PERCENT) 
ON TENSION OF NORMAL EYES 


Patient 


Eye 


Treated After 


Before 
After 


Contralateral 
Eye 


the increase in pulse rate was definitely less 
in every case (table 1). 

The instillation of one-percent Isuprel in 
normal eyes caused the ocular tension to 
decrease 1.0 to 3.0 mm. Hg in one hour 
(table 2). In open-angle glaucoma previously 
maintained under pilocarpine the instillation 
of one-percent Isuprel caused an additional 
reduction of tension of 2.0 to 6.0 mm. Hg in 
the same period (table 3). 

A series of 10 cases of open-angle glau- 
coma under pilocarpine with tensions under 
therapy ranging from 23 to 43 mm. Hg were 
treated with a solution of one-percent Isuprel 
in two-percent pilocarpine so as to get the 
advantage of increased aqueous outflow and 
decreased aqueous production. In one hour 
the Isuprel-pilocarpine combination pro- 
duced a further reduction of tension of 5.0 
to 13 mm. Hg. On long-term therapy, using 
the drops four times daily for three to six 
months, the decreased tension was main- 
tained or further reduced so that the final 
range of the ocular tensions measured 16 
to 26 mm. Hg (table 4). 

Isuprel (one percent) by itself (or in com- 
bination with pilocarpine) caused burning, 
increased lacrimation, and injection of the 
eyes. The vasodilatation extended to the iris 


TABLE 3 


EFFECT OF TOPICAL ISUPREL (ONE PERCENT) 
ON OPEN-ANGLE GLAUCOMA 


(Tests made at interval of one hour) 


Patient 1 2 3 


Eye 32 
Treated 26 


Contralateral 27 
Eye 27 
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TABLE 4 
Errect oF IsUPREL (ONE PERCENT) WITH PILOCARPINE (TWO PERCENT) ON OPEN-ANGLE GLAUCOMA 
(Long term therapy. Initial tensions while only on pilocarpine two percent) 


Patient 


Initial tension 


After 1 hr. 


After 3 mo. 


causing a slight narrowing of the pupil. In 
a significant number of cases (not included 
in the tables) allergic reactions rapidly en- 
sued with puffiness of the lids, persistent 
troublesome lacrimaticn, and photophobia. 
After the development of such irritability, 
further use of the drops consistently caused 
a rise of tension. 

Isuprel likewise caused a rise of tension 
when instilled in eyes allergic from any 
other cause. In a patient with an allergic 
ocular reaction caused by Carbachol the 
ocular tension was: R.E., 27 mm. Hg; L.E., 
27 mm. Hg, on May 4, 1956. Thirty minutes 
after the instillation of Isuprel (one per- 
cent) in each eye, the ocular tension rose 
to: R.E., 31 mm. Hg; L.E. 31 mm. Hg. As 
the patient had previously developed an al- 
lergy to pilocarpine, eserine salicylate (0.25 
percent) was prescribed. The eyes became 
white and comfortable and the ocular ten- 
sion on August 6, 1956, measured: R.E., 
19 mm. Hg; L.E. 17 mm. Hg. Incidentally 
this was the case of juvenile glaucoma dis- 
cussed in 1952.? 

In an instructive case the right eye had a 
linear extraction of the lens after which that 
eye became congested and developed sec- 
ondary glaucoma; the left eye had open- 
angle glaucoma. Instillation of Isuprel (one 
percent) caused the ocular tension of the 
right eye to increase 3.0 mm. Hg, while that 
of the left eye fell 4.0 mm. Hg. In three 
normal eyes under homatropine cycloplegia 
the instillation of Isuprel (one percent) 
caused no change in the ocular tension. We 
consequently concluded that Isuprel is con- 
traindicated in congested eyes and in sec- 
ondary glaucoma. 


TOLERANCE AND EFFECTIVENESS OF 
0.5-PERCENT ISUPREL 


Isuprel in the 1:200 solution is well toler- 
ated and no allergic response has resulted 
even after many months of use.* The com- 
bination of Isuprel with pilocarpine or Car- 
bachol proved somewhat unstable, showing 
after 10 days a pink tinge. Our present 
practice is to prescribe two-percent pilo- 
carpine first. If the tension is not adequately 
controlled, Isuprel (0.5 percent) is then 
ordered. The patient is instructed to instil 
the Isuprel first, apply hot applications, and 
then use the pilocarpine. Since Isuprel is a 
vasodilator its use before pilocarpine pos- 
sibly facilitates the absorption of the latter. 
This regimen has proved of value even in 
absolute glaucoma, as evidenced by the fol- 
lowing report: 

Case 1. A machinist, aged 65 years, had 
been completely blind in both eyes for six 
months, and at his visit on July 17, 1954, 
complained of pain in both eyes. The right 
eye had a mature cataract; in the left eye 
a glaucomatous excavation of the disc was 
observed. The ocular tension was: R.E., 101 
mm. Hg; L.E., 101 mm. Hg. With the instil- 
lation of Carbachol (1.5 percent) five times 
daily and Diamox (250 mg. every four 
hours), the ocular tension reduced to: R.E., 
50 mm. Hg; L.E., 80 mm. Hg. The eyes, 
which had been previously flushed, became 
white and comfortable. On October 12, 1955, 
Isuprel (0.5 percent) was added to the treat- 
ment. The tension fell to: R.E., 36 mm. Hg; 


* Two of the patients cited (Cases 2 and 5) who 
were sensitive to Isuprel (one percent) later de- 
veloped an intolerance to Isuprel (0.5 percent). 
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L.E., 51 mm. Hg and has been at this level 
since. 


OTHER CASES OF INTEREST 


We had hoped that Isuprel might be of 
special value in glaucoma complicated by 
central opacities of the cornea or lens, as the 
drug caused only a slight contraction of the 
pupil. We soon found that Isuprel by itself 
would not maintain a reduced ocular tension, 
as the following cases illustrate : 

Case 2. A woman, aged 41 years, suffered 
a traumatic massive hyphema in the left 
eye which, on December 27, 1954, was 
treated by paracentesis, irrigation, and the 
instillation of an air bubble. Immediate re- 
lief of pain resulted but there remained a 
blood-staining of the cornea and an in- 
creased ocular tension well controlled by 
pilocarpine and Diamox. 

On February 8, 1956, the corneal blood- 
staining had receded to a central plaque 
just over the pupillary area, and the ocular 
tension was: R.E., 20 mm. Hg; L.E., 23.5 
mm. Hg. One hour after the instillation of 
Isuprel (one percent) in each eye, the ten- 
sion measured: R.E., 15 mm. Hg; L.E., 20.5 
mm. Hg. Isuprel (one percent) was pre- 
scribed for the left eye. 

Unfortunately she did not return until two 
months later when the ocular tension reg- 
istered: R.E., 17 mm. Hg; L.E., 66 mm. 
Hg. The blood-staining area, however, was 
only half the size previously observed, pos- 
sibly due to the vasodilating action of the 
Isuprel. Isuprel was stopped and pilocarpine 
prescribed. Her internist had discovered in 
the meantime a severe anemia and recom- 
mended that Diamox be discontinued. The 
ocular tension became: R.E., 17 mm. Hg; 
L.E., 32 mm. Hg. On July 19, 1956, a 
prescription was given for Isuprel (0.5 per- 
cent) to be instilled before the pilocarpine 
drops. One week later the ocular tension 
was: R.E., 17 mm. Hg; L.E., 20.4 mm. 
Hg and on the last measurement, August 
30, 1956, the ocular tension measured: R.E., 
17 mm. Hg; L.E., 17 mm. Hg and the blood- 


staining plaque had completely disappeared. 

Case 3. A woman, aged 73 years, with an 
incipient axial cataract in the right eye, and 
blindness in the left eye came for examina- 
tion because of poor vision. The ocular 
tension was: R.E., 28.4 mm. Hg; L.E. 22 
mm. Hg. Right open-angle glaucoma was 
diagnosed. Pilocarpine increased the blurred 
vision of the right eye and had to be dis- 
continued. Diamox reduced the ocular ten- 
sion to: R.E., 24 mm. Hg; L.E., 14 mm. 
Hg, but it also had to be discontinued be- 
cause of discomforting paresthesia. On Janu- 
ary 31, 1956, Isuprel (one percent, four 
times daily) was prescribed, and after a 
week the ocular tension was: R.E., 20.4 mm. 
Hg; L.E. 20.4 mm. Hg, and continued at 
this level through March 1, 1956. 

On March 15, 1956, the ocular tension 
measured: R.E., 33 mm. Hg; L.E., 20 mm. 
Hg. The right eye was irritable and tearing. 
An allergic keratoconjunctivitis was present 
with edema of lids, a perilimbal flush, and 
two fine punctate staining areas on the cor- 
nea demonstrated by fluorescein. With the 
substitution of phenylephrine (10 percent) 
the symptoms cleared, she saw better, and 
the tension fell again to 20 mm. Hg. The 
chemical similarity be: ween Isuprel and 
phenylephrine suggests that the isopropyl 
radical was responsible for the allergic re- 
sponse. 

Case 4. A barber, aged 65 years, came for 
refraction on June 28, 1956. His correctible 
vision was: R.E., 20/15; L.E., 20/20+-. The 
ocular tension was: R.E., 24 mm. Hg; L.E., 
32 mm. Hg. Pilocarpine (two percent) was 
prescribed, and, though the pupils became 
miotic, the tension was not affected. On 
July 6th, a prescription was given for 
Isuprel (one percent) to be instilled before 
the pilocarpine drops. By July 18th he had 
developed an allergic blepharoconjunctivitis 
in the left eye and the tension registered: 
R.E., 20.4 mm. Hg; L.E. 36.9 mm. Hg. He 
was advised to stop Isuprel but to continue 
pilocarpine. This time the pilocarpine proved 
effective, and, when examined September 
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6th, the ocular tension was: R.E., 17 mm. 
Hg; L.E., 20 mm. Hg. 

Case 5. A woman, aged 65 years, came 
for refraction on June 9, 1956. Her cor- 
rected vision was: R.E., 20/20; L.E., 20/40. 
Bilateral incipient cataracts were present and 
her ocular tension was: R.E., 40 mm. Hg; 
L.E., 46.5 mm. Hg. Under pilocarpine and 
Diamox the ocular tension was only reduced 
to: R.E., 37 mm. Hg; L.E., 43 mm. Hg. 
On June 23rd a prescription was given for 
Isuprel (one percent) to be instilled before 
the pilocarpine drops. By June 30th, the 
ocular tension was: R.E., 24 mm. Hg; L.E., 
28.4 mm. Hg. When last examined, Septem- 
ber 1, 1956, the measurements were the 
same, but because Isuprel (one percent) 
caused excessive burning and tearing, Isuprel 
(0.5 percent) was substituted. 


DISCUSSION 


The drugs that reduce ocular tension by 
topical application act by parasympathetic 
stimulation, such as the miotics by vasocon- 
striction, as in the case of vasopressin ;° or 
by sympatholytic action as with phentola- 
mine methanesulfonate.* Isopropylarterenol, 
a sympathetic stimulant, is apparently a 
paradoxic exception; it suggests that the 
production of aqueous is normally governed 
by a delicate balance of sympathetic and 


parasympathetic forces and that whatever 
disturbs this balance causes a decrease in 
aqueous production. The suppression of 
aqueous flow tends to be accompanied by a 
compensatory decrease of outflow facility. 
This tendency is especially marked with 
isopropylarterenol and consequently it can- 
not be safely employed unless a miotic ac- 
companies its use. The two are fortunately 
synergistic. 
SUMMARY 

Isopropylarterenol (Isuprel) is an ana- 
logue of epinephrine that is a vasodilator and 
nonmydriatic but like levo-epinephrine it 
causes a reduction of ocular tension. The 
instillation of the 1:200 solution is well 
tolerated and causes no systemic effects. The 
stronger 1:100 solution is likely to cause 
local sensitivity and is not recommended. 
Isuprel (0.5 percent) acts synergistically 
with miotics and a lower tension can be 
maintained by the combination than with 
either drug alone. Consequently when pilo- 
carpine (two percent) and Diamox are not 
sufficiently effective it seems more advisable 
to add Isuprel (0.5 percent) to the treat- 
ment than to prescribe stronger miotics, such 
as pilocarpine (four or five percent), and 
risk an eventual toxic reaction to the cor- 
nea. 
4010 West Madison Street (24). 
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AND 
RAYMOND INGALLS, M.D. 


Berlin, New 


CASE HISToRYt 


A ten and one-half-year-old-boy was ad- 
mitted to the hospital on December 7, 1953, 
with the chief complaint of a small lump in 
the right lower eyelid, known to have been 
present for only three or four days. 


PAST HISTORY 


He was born spontaneously after an un- 
complicated pregnancy and was apparently 
normal at birth. At 10 weeks of age a change 
in the pupillary reflex of the infant’s left eye 
was noted by the mother. The eye became 
enlarged. Examination at three months re- 
vealed a fixed and dilated pupil, oblitera- 
tion of the anterior chamber, and an intra- 
ocular mass. The eye was enucleated. Oph- 
thalmoscopic examination of the right eye 
while the child was under anesthesia re- 
vealed a normal fundus. 

The left orbit healed satisfactorily and 
ophthalmoscopic examinations of the right 
eye on two postoperative visits were negative. 
When the child was seven and one-half 
months of age a slightly elevated white mass 
was observed in the right inferior temporal 
fundus, X-ray therapy was directed to this 
lesion over a 16-month period. Growth of the 
lesion was curtailed. Visual acuity was re- 
duced but the child could see small objects 
while playing. 

A cataract developed and a needling opera- 
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mology, Colby College, Waterville, Maine, July, 
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tion was performed when the boy was six 
years and 10 months of age. He was fitted 
with a cataract lens and was doing well in 
school with the aid of a projector for read- 
ing. Vision was 15/200. 

In November, 1950, when the boy was 
aged seven years and two months, a small 
firm nodule was noted just above the inner 
canthus on the left (enucleated) side. On 
November 24, 1950, this nodule and his 
tonsils were removed. The left orbit gave no 
further trouble. 


PRESENT ILLNESS 


Three years after the nodule was excised 
from the left inner canthus, another nodule 
appeared in the outer portion of the right 
lower lid. Palpation revealed it to be at- 
tached to the lateral aspect of the inferior 
orbital rim. X-ray studies of the skull showed 
evidence of radiation effect in the form of 
arrested bone development. Photophobia and 
swelling of the right lid were noted. 

Ophthalmoscopic examination under anes- 
thesia did not disclose an intraocular mass, 
but it was mechanically impossible to rotate 
the eye downward for completely satisfactory 
visualization. There was atrophy, telangiec- 
tasia, and hyperpigmentation of the skin of 
the right temple adjacent to the eye. 

Hospital course. The mass on the right 
lower lid was excised on December 9, 1953. 
At operation it was found to extend into the 
orbit. It did not appear to be arising from 
or attached to the globe but rather seemed to 
be intimately associated with the bony orbit. 
Further roentgenographic studies showed 
evidence of a mass in the right maxillary 
sinus. The lesion involving the orbit and 
maxillary sinus was resected on December 


29, 1953. 
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DIFFERENTIAL DIAGNOSIS 
Dr. INGALLS 


The problem here tonight is one of ex- 
ceptionally “meager fare” and probably 
contains a booby trap here and there. How- 
ever, we will hew to the line and try to unfold 
the common diseases. 

This patient had a change in the pupillary 
reflex of the left eye at the age of 10 weeks, 
first noted by the mother, as is usual. The left 
eye became enlarged (no reason is given for 
this), and at the age of three months the 
pupil became dilated and fixed. Again no 
reason is given. No mention is made of the 
usual exotropia exhibited by blind eyes. 
There was obliteration of the anterior cham- 
ber, presumably by the intraocular mass 
pressing the lens-iris diaphragm forward. 
That is what leaked out to us! 

No information as to the ciliary conges- 
tion, pain, and elevated intraocular pressure 
of secondary glaucoma is ever offered to us. 
The left eye was enucleated, presumably 
before a roentgenogram was taken to rule 
out increased soft tissue density and the 
deposition of calcium in the intraocular mass. 
Neither was there much interest shown in 
the possibility of increased size of the optic 
foramen, a well-known possibility from 
neurofibroma. Examination of the right eye 
under general anesthesia produced nothing 
of interest for us. The left orbit healed after 
the enucleation and nothing unusual was re- 
ported again as to disease in this socket. No 
mention of an implant is made ; implantation 
in some cases is dangerous. 

When the child was seven and one-half 
months old, a slightly elevated white mass 
was observed in the right inferior temporal 
fundus. No X-ray study of the orbit was 
made—at least, none we are told of—so that 
here again we have to temporize. However, 
after a 16-month period of irradiation, 
growth in this eye was curtailed but no cure 
was announced and visual acuity was reduced 
to about the expected proportions. 

Now we come to the crux of the matter. 


A radiation cataract probably developed and 
the needling was done at the age of six years 
and 10 months, indicating an interval of six 
years and seven months in which no activity 
was reported in the left socket, and an in- 
terval of six years and two and one-half 
months since treatment of the right eye and 
adnexa. 

To speculate about the original intraocular 
tumor in the left eye: It is well known and 
accepted generally as a fact that retinoblas- 
toma, when it kills, does so almost invariably 
by extension up the optic nerve into the brain 
and, if the patient lives three years after 
the removal of the eye, he may be considered 
safe. So I will close the book on the left 
eye. 

When he was seven years and two months 
of age, a small firm nodule was noted just 
above the inner canthus on the left side. This 
was removed and his tonsils excised at the 
same time. No further difficulty was noted, 
so I presume biopsy was done on the nodule 
and happily no recurrence has been reported, 
so this situation in the left socket and lid 
is closed. 

A nodule appeared on the outer portion of 
the right lower lid when he was 10 years and 
two months old. This was three years after 
excision of the nodule on the left upper lid 
and approximately 10 years after involve- 
ment of the fundi by a bilateral new growth. 
Palpation revealed the nodule to be attached 
to the lateral aspect of the right inferior 
orbital rim. X-ray films showed a radiation 
form of arrested bone development but no 
intraocular mass could be made out ophthal- 
moscopically under general anesthesia. It was 
found mechanically impossible to depress the 
eye downward. There was atrophy, telangiec- 
tasis, and hyperpigmentation of the skin of 
the right temple and adjacent to the eye. 

At operation the mass extended into the 
orbit and was not attached to the globe. 
Rather, it definitely involved the bone of the 
orbital wall. An X-ray film showed a mass in 
the maxillary sinus. 

Under these circumstances I believe that 
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we are dealing with a healed or cured retino- 
blastoma, since I’m sure that if the tumor did 
not extend into the brain in three years, or 
if it did not produce a fungating mass in the 
left orbit in 10 years, then there were cer- 
tainly no viable cells. 

Retinoblastoma .is bilateral in 20 to 30 
percent of our cases.* Extension to the 
brain has been noted 43 times, to the skull 
and bones of the face 40 times, the lymph 
nodes 36 times, the parotid gland nine times, 
and to the liver only seven times. 

This leaves us with the nodule on the outer 
aspect of the right lower lid, and the defi- 
nitely fulminating type of bone invasion at 
that point, which I believe to be entirely dif- 
ferent from the original condition. The pos- 
sibility of carcinoma has entered my mind; 
carcinoma of the lid in children aged about 
three years has been reported seven times. 

The meager history in this case does not 
state whether or not this nodule was in the 
depths of the lid or whether it extended 
toward the tarsal conjunctiva or the fornix. 
So that for a fulminating type of bony lesion, 
such as we see here, I believe we must con- 
sider some of the mesenchymal tumors. We 
must consider fibroma, lipoma, osteoma, and 
chondroma; and because of the sudden 
change we have to consider an anaplastic 
transformation and that, in this area, we are 
now dealing with one of the sarcomas. 

I should say that we could rule out fibroma 
because fibroma has hardly ever been found 
as a pure tumor. Lipoma would be unusual 
in this area, while myosarcoma, chondro- 
sarcoma, and osteosarcoma are possibilities. 
Probably the differentiation cannot be made 
any more closely than that. The reticuloses 
certainly are not involved in this area be- 
cause the lymphomas are frequently bilateral 
and excision of lymphosarcoma, or any 
of the reticulo-endothelial tumors, doesn’t 
help. This boy had a resection of his maxil- 
lary sinus and the floor of the orbit in the 


* Tumors of the Orbit and Allied Pseudotumors. 
By R. J. Ingalls, M.D. Springfield, III. 
Charles C Thomas, 1953. 
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hope of containing this condition. I’m certain 
that such surgery is not indicated for lym- 
phosarcoma. 

So my diagnosis is in the first place, bi- 
lateral retinoblastoma; later some sort of a 
fulminating type of sarcoma, either osteo- 
sarcoma or chondrosarcoma, occurred in the 
right orbit. I favor osteosarcoma. 

Question. Dr. Ingalls, how many primary 
osteosarcomas and chondrosarcomas did you 
have in your series of 217 orbital tumors? 

Dr. Ingalls. There was none! 


DIAGNOSIS FROM THE FLOOR 


The following diagnoses were submitted 
by members of the class prior to Dr. Ingall’s 
opening discussion: 

Retinoblastoma (not further qualified) ....21 

Retinoblastoma with recurrence 

Retinoblastoma with postirradiation sarcoma 

(osteogenic, 7; rhabdomyo, 1) 

Retinoblastoma with postirradiation necro- 

sis, burn, fibrosis, and so forth 

Retinoblastoma with carcinoma of sinus .... 

Retinoblastoma with various other orbital 

lesions 

Osteogenic sarcoma 

Von Recklinghausen’s disease 

Various other orbital lesions 


Dr. Ingalls was asked to comment on 
these diagnoses from the floor. 


Dr. INGALLS 


We have retinoblastoma unqualified 21 
times—that is good. The fact that the tumor 
of the right lower lid after 10 years is not 
mentioned in these diagnoses shows some in- 
decision on your part as to the possibility in 
that area! 

Retinoblastoma with recurrence, five times, 
is alright because the possibility of recur- 
rence in irradiated eyes is so likely that I 
feel that you are well advised to doubt the 
possibility of a cure. Also, if you did not 
have access to the figures that have been 
reported you would have no way of actually 
knowing that recurrence might come on if 
there are viable cells. Viable cells just don’t 
stay idly by—they start right to work again— 
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and certainly an interval of 10 years would 
be unusual between the time of diagnosis of 
retinoblastoma in the unenucleated eye and 
the time of recurrence. I doubt very much 
if such a long free interval could be expected. 

The diagnosis “retinoblastoma with osteo- 
sarcoma” seven times agrees with what I 
thought. And retinoblastoma with rhabdomy- 
osarcoma is excellent! I am sure that with 
a nodule in the lid of a patient who did not 
have an immediate or rapidly developing 
extension into the maxillary sinus, my first 
choice would be rhabdomyosarcoma of the 
lid. 

Retinoblastoma with necrosis, burn, and so 
forth—well, that certainly is all there—five 
times. 

Retinoblastoma with carcinoma of the 
sinus—again the patient is too young for car- 
cinoma. Apparently the thought in this diag- 
nosis was the fact that so much X-ray ir- 
radiation was given over a period of 16 
months ; in older persons, this certainly could 
have been the basis Car- 
cinoma doesn’t fulminate as much as that. 
You would have had time to see local lesions 
along the lids or in the neighborhood of the 
burns. I think that your thought is—the 
growth was secondary to the X-ray burn. 

Retinoblastoma with miscellaneous orbital 
lesions five times—well, that’s about the 
same. 

Osteogenic sarcoma four 
agrees with what I thought. 

Von Recklinghausen’s—I suppose you 
meant neurofibroma—we didn’t have access 
to the roentgenogram of the orbit and the 
optic foramen so we don’t know about that. 
And usually it’s unilateral. 

Neuroblastoma—you’d have to qualify 
that—whether you thought it was a neuro- 
blastoma of the type comparable to retino- 
blastoma or a neuroblastoma of adrenal 
origin. The latter would be questionable. 
However, if you meant retinoblastoma you 
can get credit for it! 

Lymphosarcoma—I think not, because 
there is no involvement of the lids with 


for carcinoma. 


times—that 
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swelling of the type usually produced by a 
lymphoma or a lymphosarcoma. Also no re- 
port of a blood picture is given that would 
help us to make a decision along these lines. 
Certainly, excision of a lymphosarcoma is not 


good surgery! 

Hemangiomatosis retinae has to be con- 
sidered but usually is unilateral. 

Eosinophilic granuloma is unilateral. 

Rathke’s pouch tumor, I suppose, would 
be unilateral. 

Dermoid tumor at the limbus of the right 
eye would be self-evident; the diagnosis 
could be easily made and as a source of the 
fulminating sinus invasion certainly would 
not be considered. Dermoid cyst probably 
would be located either in the upper outer 
or inner upper quadrant of the eye and there 
were no lesions in that area in this case. 

Orf’s disease—Dr. Thygeson gave you the 
differential diagnosis on that! Are there any 
questions ? 

Question. Do you have any clue as to why 
they took the child’s tonsils out? 

Dr. Ingalls. No. I have no idea along that 
line. 

Question. Would you comment about the 
duration of treatment by X-ray irradiation 
to the right eye—the unenucleated eye? 

Dr. Ingalls. Ud say that the 16-month 
period seems to be a good enough time. But 
to answer such questions as that we have 
to know the quantity of radiation that was 
given, the portals of treatment, the angle of 
the application, and something more of the 
reaction to the irradiation. I’d say that con- 
servative treatment over 16 months with no 
sign of recurrence in 10 years was certainly 
good treatment. 

Question. Do you have any idea what the 
lesion was in the original nodule on the 
left upper lid? 

Dr. Ingalls. No! I haven't considered that 
very much because the nodule was excised 
and we've heard nothing more about it. The 
socket was healed for seven years previous 
to this, so I’m not particularly interested in 
what happened to it. 
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Question. Do you believe the nodule on the 
left upper lid was a recurrence of retino- 
blastoma ? 

Dr. Ingalls. No, without relationship to 
the original tumor ! 

Question. What is the relationship between 
X-ray irradiation of the bone in this area 
and the occurrence of osteosarcoma? 

Dr. Ingalls. 1 don’t believe there is any 
relationship. 

Question. Does any tumor of the orbit 
penetrate the floor of the orbit to the maxil- 
lary sinuses or to any of the other sinuses as 
often as tumors of the sinuses penetrate into 
the orbit ? 

Dr. Ingalls. No! Tumors penetrate the 
floor of the orbit from the sinuses to the 
orbit much more often. 


PATHOLOGIC STUDIES 


Dr. ZIMMERMAN 


The first slide shows a section of the 
enucleated left eye (fig. 1). I hope you can 
make the diagnosis as well pathologically as 
most of you did clinically. The diagnosis is 
retinoblastoma. This is a predominantly 
“exophytic type” of retinoblastoma. You see 
that there is a little infiltration of the optic 
nervehead. 

The next slide shows that this is a well- 
differentiated retinoblastoma with typical 
Flexner-Wintersteiner rosettes (fig. 2). 


Fig. 2 (Zimmerman and Ingalls). 
The retinoblastoma is well dif- 
ferentiated, contains typical Flex- 
ner-Wintersteiner rosettes. ( Hema- 
toxylin-eosin, 395.) 


Fig. 1 (Zimmerman and Ingalls). Retinoblastoma 
has produced total detachment of retina. Left eye 
enucleated at three months of age. (Hematoxylin- 
eosin, <6.) 


Here we see invasion of the optic nerve- 
head down to the level of the lamina cribrosa 
but not beyond (fig. 3). 

The prognosis in tumors of this type, with 
well-differentiated rosettes and extension 
only as far as the lamina cribrosa, not be- 
yond, would be relatively good. This cor- 
relates well with what was observed clinically, 
and I would like to reiterate a point that Dr. 
Ingalls made ; namely, that a survival of two 
to three years after excision of retinoblas- 
toma is almost synonymous with cure. 
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I'd like to tell you about something that 
Dr. Vincent P. Collins has brought to our 
attention in regard to congenital tumors. 
His study was based mainly on the Wilms 
tumor of the kidney. In these tumors of in- 
fancy, presumed to be congenital tumors, if 
you take the child’s age at the time of sur- 
gical extirpation and follow that child for a 
comparable number of years and the child 
survives that period of time, almost invari- 
ably the child will be cured. 

Thus, if the child is three years old at the 
time of diagnosis and you follow the child 
another three years during which time there 
is no recurrence, almost invariably you will 
have a cure ; that observation also holds true 
for the majority of retinoblastomas. There 
are some exceptions, of course! 

The next series of slides reveals sections 
of the nodule that was excised from the left 
inner canthus. The original histopathologic 
diagnosis of this lesion submitted by the 
local pathologist was glioblastoma multi- 
forme. Here you see a very pleomorphic 
picture (fig. 4). There are many bizarre 
cells, and blood vessels with thick walls and 
hyperplastic endothelial cells. At higher 
magnification you see extreme pleomorphism 
and very peculiar gigantic hyperchromatic 
nuclei. There are cells with a tremendous 
amount of cytoplasm and peculiar mitotic 
figures. This is indeed a very confusing and 
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Fig. 3 (Zimmerman and Ingalls). 
The retinoblastoma infiltrates the 
optic disc but does not extend be- 
yond the lamina cribrosa. (Hema- 
toxylin-eosin, 45.) 


extremely disturbing picture. Yet clinically 
nothing further happened at this inner 
canthus! This lesion has been studied by a 
number of pathologists. The concensus is 
that it represents a bizarre radiation reac- 
tion. This would go along with the benign 
course of this particular lesion, and | think 
we have to accept Dr. Ingalls’ point of view 
that it probably is not a part of the tumor 
which subsequently developed on the right 
side. 

The last series of slides comes from the 


Fig. 4 (Zimmerman and Ingalls). Section from 
nodule of left inner canthus excised when the 
patient was seven years and two months of age. 
The pleomorphism, bizarre cells, and degenerative 
changes are interpreted as an unusual radiation 
reaction but not a definite neoplasm. ( Hematoxylin- 
eosin, < 330.) 
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Fig. 5 (Zimmerman and Ingalls). Tumor mass re- 
sected from right orbit and maxilla. (Hematoxylin- 
eosin, <3.) 


final material. This is from the radical opera- 
tion. Here you see a tooth from the maxilla 
and here you see the tremendous tumor 


Fig. 6 (Zimmerman and Ingalls). 
Undifferentiated sheet of neoplastic 
cells from tumor illustrated in 
Figure 5. (Hematoxylin-eosin, 
x 160. 
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which at this power is rather nondescript 
(fig. 5). The next slide will show you 
greater magnification and in this particular 
field we see just a completely undifferentiated 
tumor with mitotic figures (fig. 6). 

If the entire tumor were as undifferenti- 
ated as this field, we could circulate the 
sections among a large number of patholo- 
gists and could get a variety of diagnoses, 
but most would admit they could only call it 
an undifferentiated neoplasm. But fortu- 
nately for us, in other areas this tumor is 
better differentiated. In this next slide we 
see how it has differentiated (fig. 7). 

Just as Dr. Ingalls and several of you 
predicted by your diagnoses of osteogenic 
sarcoma, it is forming bone. It is an osteo- 
sarcoma. There is a tremendous amount of 
neoplastic osteoid which in some areas is 
being calcified and transformed into bone, 
into fairly well-organized bone. 

After the operation, the tumor recurred 
and after an attempt to remove the recur- 
rent tumor of the orbit, the child died. 


DiscussION 
Dr. ZiMMERMAN 
Several of you hit this right on the nose 
and there might not seem to be much to argue 
about, but I would like to take issue with one 
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point that Dr. Ingalls made, namely, his 
comment to the effect that there was no 
relationship between the development of this 
osteosarcoma and the previous radiation 
therapy. Obviously, neither of us can prove 
that there was or was not any relationship in 
this particular case. I would, however, like 
to cite a few reports from the literature 
which indicate that radiated bones are likely 
to become sites for the development of 
osteosarcomas. 

There was a very interesting paper pub- 
lished by Cahan and his associates from the 
Memorial Hospital in New York.’ They re- 
ported 11 cases of osteogenic sarcoma de- 
veloping in bones that had been radiated for 
miscellaneous lesions. 

Two important features of their cases 
were: (a) the amount of radiation was large 
in all cases, and (b) the time interval be- 
tween radiation and the subsequent develop- 
ment of osteosarcoma was fairly long. The 
tumor dose exceeded 3,000 r in all but two of 
the 11 cases. The interval between the last 
radiation and the development of the sarcoma 
exceeded six years in all cases and nine or 
more years in all but three of the 11 cases. 

You see, the characteristic pattern is one 
of intensive radiation and then a long latent 


Fig. 7 (Zimmerman and Ingalls). 
The tumor is forming osteoid 
which is becoming calcified; 
another field of the osteogenic 
sarcoma shown in Figure 5. 
(Hematoxylin-eosin, 72.) 


interval followed by the development of the 
osteosarcoma. Interestingly enough, one of 
the 11 cases was that of a patient radiated 
for retinoblastoma. This was a girl, aged 
nine years, when seen because of a post- 
radiation sarcoma. One eye had been enu- 
cleated at the age of two and one-half years. 
Her other eye received 9,600 r to two dif- 
ferent portals and subsequent therapy 
brought the total dosage up to 16,000 r at 
the age of three years, plus an additional 
9,000 r two years later. So she had rather 
extensive therapy! At the age of nine years, 
painless swelling of the eyelid developed and 
a mass protruded through the left nostril. 
Biopsy established the diagnosis of osteo- 
genic sarcoma with a chondromatous element 
and she ultimately died. 

In their review of the literature these 
authors found reports of 14 osteosarcomas 
that developed after radiation (mostly for 
presumed bone and joint tuberculosis) ; an 
average interval of 6.2 years elapsed between 
the radiation and the appearance of osteo- 
sarcoma. Almost all of this material was 
from the European literature. The only cases 
they found in the American literature were 
Martland’s famous collection of osteogenic 
sarcomas in the radium dial painters* and 
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Hatcher’s three patients with postirradiation 
sarcoma of the tibia, wrist, and rib.* 

The authors predicted that “more cases of 
this sort will be reported as the condition 
becomes more widely recognized.” Their 
prediction has already been proved accurate 
as we Shall see momentarily. 

Goolden, in an article in the British Medi- 
cal Journal, reviewed this subject and in- 
dicated that 24 of 30 deep-seated postirradia- 
tion neoplasms reported in the literature were 
bone sarcomas.* Thus bone sarcomas out- 
numbered all other postirradiation tumors of 
deep tissues by a ratio of four to one. A long 
latent period of four to 20 years was present 
in all of these cases.* It has also been sug- 
gested that there is an increased incidence of 
leukemia and thyroid cancer in children and 
adolescents who have had radiation for thy- 
mic enlargement and other benign conditions 
during infancy and early childhood.* 

Now then, to come to the orbital area: in 
addition to the case reported by Cahan et al." 
and the case presented here tonight, we have 
at least two others in the Registry of Oph- 
thalmic Pathology, cases of osteogenic sar- 
coma in the orbit following radiation ther- 
apy of retinoblastoma. In view of the ex- 
treme rarity of primary orbital osteogenic 
sarcoma, it would seem most improbable 
that these cases following radiation merely 
represent chance occurrence. Furthermore, 


* A very recent report of 17 cases of postradia- 
tion sarcoma of bone encountered at the Mayo 
Clinic came to our attention after this conference.” 
The total dosage of radiation was generally large 
and postradiation effects other than sarcoma (cu- 
taneous changes, gonadal dysfunction, disturbed 
bone growth, radiation osteitis, avascular necrosis, 
sequestration, and pathologic fractures) occurred 
in 15 cases. The latent period between first radia- 
tion and onset of sarcoma ranged from 32 months 
to 30 years, the average exceeding 10 years. Eight 
of the sarcomas were classified as osteogenic while 
the remaining nine tumors were pure fibrosarcoma 
of bone. In none of these cases was the radiation 
given for retinoblastoma. The authors found re- 
ports of 53 sarcomas of bone occurring after 
radiation; they concluded that the large number of 
reported cases provides overwhelming circum- 
stantial evidence that an etiologic relationship 
exists. 


Reese, Merriam, and Martin in their report 
on their 15-year follow-up of treatment of 
bilateral retinoblastoma described a case of 
rhabdomyosarcoma of the temporal muscle 
eight years after radiation therapy.’ They 
had still another case which sounds very 
much like a postradiation sarcoma but the 
tumor was so undifferentiated and so necro- 
tic that they couldn’t identify it. Reese, in 
his Tumors of the Eye* states that Schoen- 
berg’s patient, described in 1927 as cured 
by radium," developed a scar-tissue sarcoma 
at the site of the temporal portal in 1943. One 
other case of fibrosarcoma developing in the 
irradiated area was reported by Pettit, 
Chamness, and Ackerman.’ In their case the 
tumor arose at the inner canthus. Finally, 
Mann and her co-workers® have reported the 
case of a four-year-old girl who received 
5,500 r deep X-ray therapy to the orbit 
following removal of a glioma of the optic 
nerve. Five years later an orbital tumor 
appeared and she died at the age of 10 years 
from a huge meningioma of the face. 

In summary, I’ve been able to collect four 
case reports of osteosarcoma, three of soft 
tissue sarcoma, and one each of undifferenti- 
ated tumor and of meningioma developing 
after radiation therapy to the orbit. In eight 
of the nine cases radiation therapy was given 
for retinoblastoma. 

I think this is something we should all be 
aware of, particularly in view of this long 
latent period. We may just be getting into 
an era in which there has been a sufficient 
number of patients treated sufficiently long 
for this latent period to begin to show up. 
I think, when you have a patient with an 
orbital mass in an area that has been ir- 
radiated, particularly if you can see evidence 
of the radiation, such as the atrophy, skin 
pigmentation, and telangiectasia that were 
present in this case, you should immediately 
think of the possibility of a sarcoma, perhaps 
of the soft tissue type or, more likely, an 
osteosarcoma developing in one of the ir- 
radiated bones. Are there any comments? 

Dr. Anderson. At the University Hospital 
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in Denver, we had a case of eczema of the 
lids treated with 2,000 r approximately 20 
years ago, and extensive squamous-cell car- 
cinoma subsequently developed. The clinic 
is collecting a series of these cases in which 
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there is an apparent tendency for cancer to 
develop some 10 to 20 years after rather 
small amounts of therapeutic radiation. 


Armed Forces Institute of Pathology (25). 
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MILIARY RETINAL ANEURYSMS* 
Rosert L. Tour, M.D. 


San Francisco, California 


I. INTRODUCTION 


The disease which was originally termed 
“multiple miliary aneurysms associated with 
retinal degeneration” by Leber, and which 
has subsequently been called “miliary retinal 
aneurysms” by Duke-Elder, is a relatively 
rare disorder. It is characterized by a local- 
ized, well-circumscribed area in the fundus 
which is outlined by numerous hard-appear- 
ing, whitish exudates resembling somewhat 
those seen in circinate degeneration of the 
macula and not unlike those observed in the 
retinopathy of diabetes. The involved area 
is usually peripheral in location, is elevated, 


*From the Department of Ophthalmology, at 
University of California Medical School, San 
Francisco. Presented at the 39th annual meeting of 
the Pacific Coast Oto-Ophthalmological Society, 
Phoenix, Arizona, April, 1956. 


and contains within it numerous small red- 
dish to reddish-white globules, or globular 
vascular dilatations, which are located in the 
more superficial layers of the retina. The 
condition is usually manifest in only one eye, 
and the balance of the fundus in the affected 
eye is normal in appearance. There are no 
consistently associated general physical 
findings of any significance. It has been said 
to occur more commonly in males of the 
younger age group. 


II. CASE REPORTS 
Case 1 


J. R., a 47-year-old white man, was first 
examined in July, 1954, and has been fol- 
lowed at frequent intervals since that time. 
His primary complaint was, and still is, that 
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of slight blurring of vision in the left eye. 
He had noted this for approximately one 
month prior to his first examination, and 
the symptoms had been unsatisfactorily re- 
lieved by several pairs of glasses prescribed 
by his optometrist. 

External examination of the eyes showed 
nothing remarkable. His intraocular pressure 
was within normal limits. Refraction re- 
vealed a moderate degree of compound hy- 
peropic astigmatism with vision: O.D., 
+2.0D. sph. > +1.25D. cyl. ax. 100° = 
20/20; O.S., +2.5D. sph. > +0.75D. cyl. 
ax. 90° = 20/40. 

Fundus examination of the right eye re- 
vealed only moderate vascular changes of a 
sclerotic nature. These were present in the 
left eye as well, but, in addition, there was 
noted a well-circumscribed, elevated area in 
the lower temporal quadrant which was sur- 
rounded by hard-appearing exudates and 
which extended almost up to the fovea. The 
walls of the terminal branches of the inferior 
temporal arteriole were thickened and 
whitish, and numerous fusiform and saccular 
dilatations were present in them. The blood 
column was obliterated at several points and 
many small capillary microaneurysms were 
noted within the involved area. The venules 
themselves did not appear to be affected, and 
there was no marked generalized dilatation 
of any of the arterioles. 

Peripheral fields showed no defect for 
3/330 white. Exploration of the central field 
showed a scotoma for 2/1,000 white which 
did not reach fixation, and which corre- 
sponded to the involved area of the retina. 

The general physical examination which 
was undertaken at this time was entirely 
within normal limits. Blood pressure was 
114/70 mm. Hg, and there was no evidence 
of diabetes or other systemic disease. The 
diagnosis of miliary retinal aneurysms was 
made at this time and no specific therapy was 
instituted (fig. 1). 

Frequent examinations which have been 
undertaken subsequently have revealed no 
marked change in the overall size of the in- 


Fig. 1 (Tour) Case 1. Appearance of left fundus 
at first examination, showing area of aneurysmal 
dilatations surrounded by hard exudates and capil- 
lary microaneurysms. 


volved area. However, additional aneurysmal 
dilatations and thickenings of the arteriolar 
walls have been noted within the boundaries 
of the original lesion. The size of the scotoma 
has fluctuated slightly from one examination 
to the next, but there has been no remarkable 
overall change. The vision in the affected 
left eye has also fluctuated between 20/20 
and 20/80, apparently being dependent upon 
varying degrees of macular edema. No addi- 
tional areas of involvement have been noted, 
and the balance of the left fundus, as well 
as the entire right fundus, shows no patho- 
logic changes of any significance (figs. 2 
through 5). 


2 


I am indebted to Dr. George Campion of 
San Francisco for a report on a very similar 
case which he observed in 1943, and of which 
several fundus photos are available. This was 
that of a 19-year-old white man who had 
complained of blurring of vision of the left 
eye beginning some three weeks prior to 
examination. The vision in this eye was only 
correctible to 20/50, and examination of the 
eyes revealed no abnormalities other than the 
typical picture of multiple retinal aneurysms 
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Fig. 2 (Tour) Case 1. Two months following 
Figure 1. The ring of exudates is larger, although 
the involved retina is about the same in size. 


in the lower temporal quadrant of the fun- 
dus, the involved area being surrounded by 
exudates which extended to the macula. 

A complete and detailed physical examina- 
tion revealed no abnormalities, nor was there 
contributory past or family history. 

The case was followed for a period of two 
months, during which time the vision had 
decreased to 20/100 and additional exudates 


Fig. 3 (Tour). Case 1. One year after first 
examination. The involved area of the retina has 
increased slightly in size and the ring of exudates 
has extended toward the macula (upper left). 


Fig. 4 (Tour). Case 1. Twenty months after 
first examination. The involved area has increased 
only slightly in size, although additional aneurysms 
have appeared and those present earlier have be- 
come more opaque. 


were noted above the macula, as well as addi- 
tional aneurysmal dilatations in several 
branches of the superior temporal arteriole. 
There was also the appearance of a star 
figure about the macula. During this period 
no abnormalities were observed in the op- 


posite eye (figs. 6 and 7). 


Fig. 5 (Tour). Case 1. Twenty months after 
first examination. The ring of exudates has ex- 
tended into the macular region, although vision was 
still correctible to 20/20. 
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Fig. 6 (Tour). Case 2. A large solitary micro- 
aneurysm is present, with three smaller ones 
beneath it. The characteristic ring of exudates 
surrounds the affected area of the retina. 


In both of these cases, the primary dis- 
order appeared to lie in the terminal branches 
of the arterioles, the veins remaining normal 
in appearance. The primary complaint, that 


of blurring of vision, appeared to be second- 
ary to the associated edema of the retina. 
Characteristic exudates surrounded the in- 
volved areas in both cases. 


III. Discussion 


The first report of a similar case was that 
of Story and Benson’ in 1883. Their patient 
was 20 years of age and demonstrated in one 
*undus a localized area of involvement, in- 

‘ding globular protrusions of the arteriolar 
walls as well as thickening of the walls. There 
was associated retinal edema. The process 
was explained, somewhat poetically, as fol- 
lows: “It seemed as if nature were effecting 
a cure, constricting the vessels by the fibrous 
tissue developed about them and thus nar- 
rowing or obliterating their lumen and allow- 
ing coagulation and subsequent shrinking to 
occur in the aneurysms.” 

Subsequently, Story,” in 1886, furnished a 
follow-up report on the same patient, but 
added nothing to the original description 
except that the process had progressed some- 


Fig. 7 (Tour) Case 2. Extension of area of 
exudates and retinal edema into macular region, 
causing the formation of a star figure. 


what. Unfortunately, reports relating to 
other physical findings were apparently mis- 
laid and were not available for publication. 
The case was reported as being unique at 
that time. 

Doyne,* in 1896, reported on a somewhat 
similar case which he had observed for a 
period of two months. He noted a whitish, 
flocculent appearance of the retina, more or 
less surrounding the macula, and beneath the 
level of the vessels. Below the macula he 
observed a vessel which had a plugged, 
beaded appearance for a distance of approxi- 
mately two disc diameters. He also noted 
many punctate hemorrhages in the involved 
area. Vision was at first no better than 20/30, 
but it improved to 20/20 during the period 
of observation. There were no general physi- 
cal findings of note. 

Fisher,* in 1903, described the fundus of 
a 13-year-old boy, in which he noted localized 
dilatations of two arterioles in the periphery 
of the right fundus with surrounding patches 
of exudation. The veins were normal, and no 
abnormalities were observed in the opposite 
eye. Vision was limited to 20/80 at the first 
examination, and there was progression of 
the process over the succeeding two years of 
observation. A family history of tuberculosis 
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was given, and there were positive physical 
findings of rheumatic fever and general 
debilitation. 

After reviewing some 11 reported cases, 
as well as adding two of his own, Leber,® 
in 1912, first reported the condition as being 
a clinical entity. He termed it “multiple 
miliary aneurysms associated with retinal 
degeneration” and considered multiple em- 
boli, as, for example, from bacterial endo- 
carditis, to be the causative factor. 

In 1921, Miyashita and Nisyake® histologi- 
cally studied the enucleated eye of a 15-year- 
old boy who was supposedly afflicted with 
this disorder. The eye was removed because 
of a suspected tumor. The authors reported 
thinning of the vessel walls, associated with 
hyaline degeneration and cellular infiltration. 
Exudates and retinal edema were present as 
well. However, on the basis of the gross 
ophthalmoscopic description of the retina 
prior to enucleation, it seems quite probable 
that they were dealing with a case of von 
Hippel’s disease rather than multiple miliary 
aneurysms. They, in fact, commented on the 
similarity of the two disorders. 

More recently, in 1951, Ashton and Lang- 
ley’ described a typical case of miliary 
aneurysms in a 37-year-old man. Saccular 
and fusiform aneurysms were present below 
and temporal to the macula, and the visual 
acuity was limited to 20/400. Because of the 
presence of an inactive focus of chorio- 
retinitis above the macula, the authors con- 
cluded that this pre-existing inflammatory 
process could be responsible for the develop- 
ment and progression of the aneurysms. 
Ashton® had previously reported the finding 
of capillary microaneurysms in many non- 
diabetic subjects, and felt that this condition 
had been exaggerated by the inflammatory 
process in the subsequently reported case. 
There were no other physical findings of 
note. 

Gruber,® in 1951, described a case of mul- 
tiple aneurysms which he had observed for 
over two years and in which, again, there 
were no associated physical findings of im- 


portance. The patient, a man, was 35 years 
of age. Only one eye was affected and nu- 
merous therapeutic agents, including rutin, 
were without beneficial effect. 

Reese’ has described five cases having a 
somewhat similar appearance but which he 
believes comprise an independent clinical 
entity termed “capillary hemangioma.” In 
this condition there are found numerous 
small, sharply outlined red globules repre- 
senting dilated vessels which are located in 
the more superficial layers of the retina. The 
involved area is well circumscribed, elevated, 
and somewhat darker than the adjacent 
fundus. Numerous hard, white retinal de- 
posits may surround it, and the location is 
usually peripheral. There is little or no tend- 
ency to progression and any loss in visual 
acuity is secondary to edema and exudation 
in the macular region. Reese has suggested 
that perhaps Leber’s multiple aneurysms are 
closely related to, if not identical with, the 
condition he has described as capillary 
hemangioma. 

Duke-Elder™ has assumed that the disease 
is a form of angiomatosis retinae, and that 
it is primarily neoplastic and angiomatous in 
nature. This was also the opinion of Junius™ 
who assumed a close relationship between 
Leber’s multiple aneurysms, Coats’ disease, 
and von Hippel’s disease. Junius™ also sub- 
sequently postulated a close relationship be- 
tween these ocular diseases and the condition 
known as “hereditary multiple telangiec- 
tases,” or Osler’s disease. Elwyn" considers 
that miliary retinal aneurysms belong within 
the clinical classification of Coats’ disease, 
and also feels that the latter is merely an 
ocular manifestation of generalized telangi- 
ectasia. 

IV. ComMMENT 

On the basis of our present knowledge, 
and lacking any definitive pathologic descrip- 
tions, it would seem that the etiology and 
nature of miliary retinal aneurysms is ob- 
scure, to say the least. For this reason its 
exact classification among retinal diseases is 
somewhat difficult. Certain conclusions, how- 
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ever, may be drawn from the relatively few 
cases which have been reported in the litera- 
ture. 

It has been stated that the disease occurs 
only in young people, particularly adoles- 
cents, and that it rapidly leads to massive 
exudation between the retina and choroid 
and consequent retinal detachment. That this 
is not necessarily the case is borne out by 
the age of the first patient mentioned herein, 
namely 47 years. While it is true that none 
of the cases has been followed for any 
protracted period of time, the appearance of 
massive transudation and retinal detachment 
does not seem to represent a prominent 
feature of the disorder, in spite of its ap- 
parent progression in most cases. 

The disease appears to be limited almost 
entirely to one eye, and affects primarily 
males. Only rarely have any associated physi- 
cal findings of any significance been reported. 
Neither have there been any associated ocular 
abnormalities of note. 

It would seem that the early postulates 
relating this condition to tuberculosis and to 
multiple emboli are not tenable, if for no 
other reason, on the basis of statistics. For 
the same reason its causal relationship with a 
focus of chorioretinitis also seems unlikely. 
Unfortunately, there is no direct patho- 
logic evidence either to support or deny these 
theories. 

There appears to be a close relationship 
between multiple miliary aneurysms and 
capillary hemangioma, providing that we 
disregard the higher incidence of the latter 
in females. Capillary hemangioma is con- 
sidered to be congenital in origin, slowly 
progressive (if at all), and affects visual 
acuity only secondary to macular edema. 
From the clinical descriptions and illustra- 
tions, several of the reported cases of multi- 
ple aneurysms would seem to be identical 
with those described as capillary heman- 
gioma. 

If it is assumed that Coats’ disease has as 
its causal factor a malformation of the 
smaller vessels of the retina and that their 


defective walls predispose to hyalinization 
and perhaps eventually to rupture, then 
multiple aneurysms could represent one stage 
in the development of the full-blown picture. 
This categorization and the limitation of 
those cases which should be properly clas- 
sified as Coats’ disease has been mentioned by 
Friedenwald et al.*® Coats*® originally con- 
sidered that the probable etiology of the 
massive exudation and hemorrhage in the 
cases which he described was related to some 
primary change in the smaller vessels of the 
retina. Except for its apparent lack of pro- 
gression, capillary hemangioma could easily 
fall within the same classification, being 
simply another manifestation of the same 
process. It is interesting to note that one of 
Reese’s cases of capillary hemangioma did 
subsequently progress to retinal detachment. 

Assuming that the etiology of multiple 
miliary aneurysms is primarily vascular, it 
is interesting to speculate as to exactly where, 
within the confines of the retinal circulation, 
lies the focus of the disorder. Were there 
primarily proliferation and reduplication of 
the capillaries within a localized area, such as 
occurs in von Hippel’s disease, we might 
expect to find isolated, dilated arterioles and 
venules supplying that area in order that 
they might adjust for the increased flow of 
blood between them. This has not been ob- 
served, and, in fact, angiomatosis retinae is 
seldom considered to bear a close relationship 
to Coats’ disease in spite of the fact that the 
terminal results, that is, transudation be- 
tween choroid and retina with subsequent 
detachment, may appear quite similar. 

Were the condition one which affected 
primarily the walls of the capillaries, invol- 
ving a localized microaneurysmal dilatation 
without proliferation, one would not expect 
to encounter such marked changes in the 
walls of the terminal arterioles as we see in 
this disease. Degeneration, hyalinization, and 
eventual occlusion of the arterioles is cer- 
tainly not the obvious pattern in diabetes, 
where the primary disorder presumably lies 
within the capillary or venous networks. 
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In multiple retinal aneurysms, the resem- 
blance of the smaller arterioles to the silver- 
wire appearance, which is characteristic of 
the arteriolar sclerosis of hypertension, 
would lead one to believe that the primary 
defect lies within these vessels. There is no 
reason to assume that, because of basic 
structural abnormalities, one or more 


branches of the central retinal artery might 
not be more susceptible to whatever humoral 
or neurogenic influences are responsible for 


the spasm and hyaline degeneration seen in 
hypertension. On this basis, the localized 
aneurysmal dilatations might correspond to 
those areas of separation between the vascu- 
lar muscle fibers, which are primarily in- 
volved in the sclerotic process. The enlarge- 
ment of the capillaries into microaneurysms 
would then represent a secondary process of 
reflex dilatation. This manifestation is com- 
patible with the findings of Wexler and 
Branower™ in their studies of the retina in 
malignant hypertension. 

The localized edema which occurs in mul- 
tiple retinal aneurysms is based upon the 
obstruction of the arterial blood supply to an 
isolated area of the retina, leading to sub- 
oxidation into the sur- 
rounding tissue, and producing secondary 
dilatation of the capillaries. The chronicity 
of the process would lead to lipoidization 
and hyalinization of the exudates, which 
appear considerably different than the softer 
or more serous types of exudates commonly 
seen in active angiospastic retinopathy. 
Cordes** has commented on the resemblance 
of these exudates to those seen in diabetic 
retinopathy. The resemblance to those of 
circinate degeneration of the macula has also 
been noted by many. 

Little can be said about the treatment of 


and _ transudation 


the disease. There have been no medical 
agents which have had any proven effect on 
its progress. Surgical intervention, consisting 
of diathermy to the affected area, has been 
advocated, as well as X-rays, but, because of 
the small number of cases observed, no con- 
clusion as to their relative value can be 
drawn. 


V. SuMMARY AND CONCLUSIONS 


1. Two typical cases of multiple miliary 
retinal aneurysms have been described, and 
fundus photos of each have been presented. 

2. This is a relatively rare disease which 
involves a localized area of the fundus, 
usually peripheral and elevated. Within this 
area are numerous fusiform and saccular 
dilatations of the arterioles and capillaries, 
and it is surrounded by a ring of hard, white 
to yellowish-appearing exudates. 

3. The condition is usually unilateral, 
occurs primarily in males, is usually slowly 
progressive, and is most commonly found 
in younger age groups. 

4. It probably falls within the broad classi- 
fication of Coats’ disease, and the causal 
factor is hereditary or congenital malforma- 
tion of the smaller vessels supplying the 
retina. It is probably identical with those 
cases classified as capillary hemangioma by 
Reese. 

5. It would appear that the basic disorder 
lies at the level of the terminal arterioles, and 
that the other features of the condition, in- 
cluding capillary microaneurysms, retinal 
edema, and exudation, are secondary mani- 
festations of this primary disease process. 

6. No specific treatment has been advo- 
cated. 
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THE VOGT-KOYANAGI SYNDROME 


A VARIANT OF SYMPATHETIC OPHTHALMIA: REPORT OF TWO CASES 


Ben S. Five, M.D., Jonn H. M.D. 
Washington, D.C. 


The Vogt-Koyanagi syndrome, described 
in part by Vogt' in 1910, completed by 
Koyanagi? in 1929, and named by Babel® in 
1939, continues to be mentioned as an un- 
usual variant of sympathetic ophthalmia 
whenever the latter disease is discussed. As 
described by Babel, this disease is considered 
to be a bilateral, nontraumatic uveitis with 
all of the associated signs of alopecia, polio- 
sis, vitiligo, and dysacousia. Today, these 
five clinical findings are considered to con- 
stitute the complete syndrome of Vogt- 
Koyanagi. 

Setting aside for a moment the contro- 
versial “nontraumatic uveitis,” the remaining 
four parts have frequently been described 
as occurring individually and in combination 
in cases of true sympathetic ophthalmia, de- 
fined by Duke-Elder* as “a specific bilateral 
inflammation of the entire uveal tract of un- 
known etiology, characterized clinically by 
an insidious onset, a progressive course with 


exacerbations, and usually a disastrous ter- 
mination, and pathologically by a nodular 
or diffuse infiltration of the uveal tract with 
lymphocytes and epithelioid cells, which al- 
most invariably follows a perforating wound 
involving uveal tissue,” and first clearly 
stated and given its present name by Mac- 
kenzie® in 1840. Schenkl (1873)° was per- 
haps one of the earliest writers to comment 
upon the occurrence of poliosis with sympa- 
thetic ophthalmia. About 10 years later 
Nettleship’ and Hutchinson* wrote of their 
cases of sympathetic ophthalmia with whiten- 
ing of the lashes and eyebrows. Dysacousia 
following sympathetic ophthalmia was de- 
scribed by Snellen® in 1881. Vitiligo and 
alopecia accompanying this disease were 
mentioned by Elschnig (1910) and Peters 
(1912).™ 

In this manner each of the component 
parts of the Vogt-Koyanagi syndrome ac- 
companies cases of sympathetic ophthalmia 
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but rarely does the entire syndrome of Vogt- 
Koyanagi accompany a case of sympathetic 
ophthalmia. The majority of cases of sympa- 
thetic ophthalmia, as is well known, follow 
accidental penetrating injuries to one eye; 
fewer cases, although a considerable number 
have been reported over the years, follow 
surgical trauma to one eye. Slightly more 
than half of this latter group follow opera- 
tions for cataract.‘ It is this surgical group 
in which we are interested for, although it 
is less frequent for sympathetic ophthalmia 
to follow surgery, it is even more unusual 
for this type of sympathetic ophthalmia to 
bear the associated signs of the Vogt-Ko- 
yanagi syndrome. 

Rones in his 1932 report’** of three cases 
studied at the Wilmer Clinic mentions 
Cramer’s report™® of a case of sympathetic 
ophthalmia following extraction of a luxated 
lens. In this case, on the first attack, the 
patient was left with a severe and permanent 
deafness and during the second attack three 
months later the patient became partially bald 
and the remaining hair on head and axillae 
turned snow white. 

A similar case has been difficult to find 
until 1955 when Swartz™ reported his case 
of what appeared clinically to be one of 
sympathetic ophthalmia following attempted 
lens extraction which subsequently presented 
all the component parts of the Vogt- 
Koyanagi syndrome, namely, poliosis, alo- 
pecia, vitiligo, and dysacousia. 

The “nontraumatic” nature of the uveitis 
in the Vogt-Koyanagi syndrome has been the 
main point of differentiating clinically this 
syndrome from cases of sympathetic oph- 
thalmia which happen to bear any of the 
associated phenomena. A case of sympathetic 
ophthalmia presenting all the signs of the 
Vogt-Koyanagi syndrome would, therefore, 
link together the conditions of sympathetic 
ophthalmia alone, sympathetic ophthalmia 
with any of the parts of the Vogt-Koyanagi 


*At the time of this paper the term Vogt- 
Koyanagi for the syndrome was not yet in wide use. 


syndrome, and the Vogt-Koyanagi syndrome 
itself into a gradient of some underlying dis- 
ease process common to all. The cases of Cra- 
mer and Swartz appear to do just this and 
we would like to add two cases which we feel 
give strength to this relationship. 


CASE REPORTS 
Case 1 


This patient, a 30-year-old Negress, 
though obese, was in relatively good health 
until April, 1954, when she was first seen 
for a complaint of poor vision. Vision at this 
time was reported as: O.D., 20/40 cor- 
rected; O.S., as one foot/200. Examination 
revealed bilateral keratoconus in which the 
left eye was the more severely involved. 
Slight corneal edema was reported at this 
time which was temporarily treated with 
Diamox. 

In May, 1954, a partial penetrating kera- 
toplasty was performed, O.S. The graft, 
however, soon became opaque. In December, 
1954, vision was: O.D., 20/50—2; O.S., 
hand movements only as would be expected 
with the opaque graft. In March, 1955, a 
repeat transplant was performed, O.S. Late 
in July, 1955, she began to complain of head- 
aches, and there was an observable injec- 
tion, O.D., but tension and slitlamp examina- 
tions were normal. Vision in the right eye 
at this time was reported as 20/100. On 
July 30, 1955, the first fatty keratic pre- 


Fig. 1 (Fine and Gilligan). Case 1. 
Symmetry of vitiligo. 
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Fig. 2 (Fine and Gilligan). Case 1. Vitiligo 


cipitates were noted, O.D., and she was 
treated with atropine and (topical) corti- 
sone. 

By August 15, 1955, there was an increase 
in the anterior uveal involvement and two 
whitish lesions were observed near the 
macula. She was put on 30 mg. of Meta- 
corten orally, daily. On August 23, 1955, 
there was no change and the Metacorten was 
reduced. 

August 25, 1955, there was considerable 
pain and photophobia. Many fatty keratic 
precipitates, a faint flare, and a few cellular 
elements were noted. The fundus could not 
be visualized. The tension at this time was: 


Fig. 3 (Fine and Gilligan). Case 1. 
Alopecia and poliosis. 
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O.D. 15 mm. Hg; O.S., 30 mm. Hg 
(Schigtz), and there was considerable vas- 
cularization of the graft but no evidence of 
uveitis, O.S. 

On August 26, 1955, the fundus was 
again visible but the whitish areas were no 
longer seen. By August 29th, tension was: 
O.D., 19 mm. Hg; O.S., 38 mm. Hg, and 
she was put on Metacorten alone. At this 
time the case was not considered to be one 
of sympathetic ophthalmia and she was 
treated on this basis. 

On September Ist her laboratory findings 
were: 

HEMATOLOGY 
Hgb 78% 
Rbe 44 
Whe 9.6 
Segments 
Bands 
Lymphocytes 38 
Eosinosphils 1 
Mono. 1 

Total eosinophils, 150/cu. mm. 


54% 
6 


BLoop CHEMISTRY 
8.4 (mg./100 cc.) 
44 (mg./100 cc.) 
4.0 (mg./100 cc.) 


Total proteins 
Albumin 
Globulin 

Sed. rate = 44 mm./hr. 


URINE 
Routine analysis, negative 


X-RAY 
Chest and hands negative. 


On September 20, 1955, she showed: 
O.S., an opaque partial corneal graft in 
which there was heavy radial vascularization 
proceeding from limbus through clear cornea 
to reach the graft, most of the opacity of 
which seemed limited to the deeper layers. 
The iris appeared adherent but the periphery 
of the anterior chamber was clear and quiet. 
O.D., the pupil was dilated and fixed. There 
was a slight aqueous flare, some posterior 
synechias, and a few mutton-fat keratic 
precipitates. The fundus could not be visua- 
lized due to a cloudy vitreous. 

This condition was considered a moder- 
ately active uveitis and was treated with 
atropine. 


4 
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A complete medical study was carried out 
at this point, including routine X-ray studies, 
electrocardiogram, radio-iodine uptake, and 
repeated serology, all of which showed no 
significant variation from normal limits. 

On October 11th, there were numerous 
mutton-fat keratic precipitates and edema of 
the cornea with deposits on the lens capsule. 
The tension, O.D., was 25 mm. Hg and, 
O.S., remained quiescent. She was put on 
atropine topically and Diamox and hydro- 
cortisone systemically but, by November, 
1955, the edema of the cornea had become 
more severe and there was a marked increase 
in the number of keratic precipitates. 

Vision of the right eye at this time was 
hand movements and tension, 45 mm. Hg, so 
the atropine was withdrawn, but the Diamox 
and hydrocortisone were continued. 

It was about this time that she began to 
complain of a loss of her hair, particularly 
at the vertex, and this progressed to involve 
the entire upper scalp, an area common to 
balding men, which had become not only 
edematous but so painful that she found it 
unbearable to rest her head on a pillow. 

She was not seen again until February, 
1956, when she reappeared with a violent 
flare-up of her uveitis, O.D., with widespread 
mutton-fat keratic precipitates and a dense 
hypopyon, corneal edema and occlusion of 
the pupil by the exudate. Tension, O.D., was 
45 mm. Hg at this time. By now her hair 
had begun to regrow, but sparsely, and this 
regrowth was gray. Simultaneously, patches 
of her skin about her temples, eyes, shoul- 
ders, and buttocks were beginning to lose 
their pigment. Questioning her closely re- 
vealed she had noticed no loss of hearing, 
but she readily volunteered that a few weeks 
prior to the onset of the alopecia, she had suf- 
fered two weeks of remarkably severe, unre- 
mitting noise in both ears, which has not since 
recurred. 

Again medical studies were carried out but 
revealed little. An audiogram shows a loss 
of approximately 30 percent, especially in the 


higher frequencies compatible with nerve 
deafness. 

The patient was then placed on a regimen 
of ACTH gel intramuscularly (20 units, 
twice daily) for a period of two and one- 
half weeks and, in spite of this, her uveitis 
progressed rapidly, the exuding material 
falling out of the pupillary area like a snow- 
storm, piling up in deep layers in the an- 
terior chamber, and producing a hypopyon 
frequently measuring three mm. in depth. At 
this time the periphery of the cornea showed 
beginning vascularization. 

The past medical history was unrevealing. 
Her mother had suffered from hypertension, 
“heart trouble,” arthritis, ventral hernia, gall- 
bladder disease, goiter, and obesity. Her 
father had had hypertension and arthritis. 
The patient herself is moderately hyperten- 
sive (150/110-100 mm. Hg) and obese (268 
lb.; 5 ft., 2 in.). 

The only findings which seemed to be 
significantly altered were those of the serum 
proteins in which the normal A/G ratio was 
reversed. A Kunkel globulin was done to 
estimate the gamma globulin level, which was 
found elevated (15 units [2-8 normal] ), an 
elevation which might have been much higher 
if the course of ACTH had not been given 
just one week before (see Case 2 on this 


point). 
CasE 2 


This patient, a 50-year-old Negress was in 
her usual state of good health in 1949 while 
attending a glaucoma clinic for what had 
been diagnosed for the previous two years as 
“chronic simple glaucoma, O.U.” 

On April 26, 1949, she appeared with the 
complaint of some discomfort in her eyes. 
Intraocular pressure was: O.D., 30 mm. Hg; 
O.S., 26 mm. Hg (Schigtz), with no further 
improvement on her medical regimen, and 
pupils that were moderate in size not reacting 
to light or accommodation. It was decided 
to perform an iridencleisis, O.D., because of 
persisting hypertension and the somewhat 
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more marked cupping of the disc of the right 
eye than of the left. The corrected acuity at 
this time was: O.D., 20/20; O.S., 20/15. It 
is of importance that all examinations at 
this time revealed no other ocular disturb- 
ances than those noted. Iridencleisis was per- 
formed on the right in the usual manner and 
convalescence was uneventful. 

On June 25, 1949 (two months later), she 
reappeared complaining of severe pain, O.U. 
Examination revealed moderately injected 
eyes, with a two-plus flare and cellular ele- 
ments. There were a few posterior synechias, 
O.U, The vision was not recorded at this 
time but the fundi were both seen and re- 
ported only as glaucomatous cupping, O.U. 
Under atropine her vision was then recorded 
as: O.D., 20/100, with correction 20/30; 
O.S., 20/70, with correction 20/20. 

The routine blood studies and urinalysis 
were unrevealing and a survey for foci of in- 
fection was also noncontributory. 

She received several treatments with in- 
travenous typhoid antigen to which she did 
not respond with any improvement. Tension 
at this time was: O.D., 13 mm. Hg; O.S., 
19 mm. Hg. By the end of her stay a three- 
plus flare and cells were reported, together 
with the beginning deposits of mutton-fat 
keratic precipitates. 

She was give a further course of typhoid 
antigen and subsequently discharged “some- 


Fig. 4 (Fine and Gilligan). Case 2. Vitiligo, 
with poliosis of eyebrows and eyelashes. 


Fig. 5 (Fine and Gilligan). Case 2. Vitiligo. 


what improved,” only to return in August, 
1949, with red, painful eyes. 

Again, her general physical examination 
revealed nothing of significance. Her eyes 
were markedly injected, photophobic, and 
lacrimating. The tactile tension was normal 
but both globes were tender to the touch, 
particularly the right eye on which iriden- 
cleisis had been done. Again the routine in- 
vestigation of blood and urine revealed 
nothing abnormal. 

A 0.1 cc. of uveal pigment was given in- 
tradermally in the forearm and two weeks 
later this skin was excised and sent to the 
Armed Forces Institute of Pathology for ex- 
amination, which reported a positive skin test 
for sympathetic ophthalmia. A second test 
was done in November, 1950, when the entire 
Vogt-Koyanagi syndrome had become mani- 
fest. The second report was also positive. 

Her vision by this time was reduced to: 
O.D., faulty projection ; O.S., fingers at five 
feet. She was again subjected to the typhoid 
regimen which proved futile in halting the 
progression of the disease. 
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Fig. 6 (Fine and Gilligan). Case 2. 
Symmetry of vitiligo. 


At this time the patient did not reappear 
for treatment. However, she is considered 
co-operative and quite capable of giving a 
reliable history, so her story of intervening 
events is given credence. 

She reports that the headache which began 
in her eyes became severely aggravated by 
September, 1949, so much so that she was 
admitted to another hospital for study and 
later discharged “somewhat improved.” The 
headache was very severe and described as 
a “crazy headache” together with a “pumping 
of the temples” (the exact areas which 
became depigmented) and the top of her 
head felt “as if it were on fire.” This per- 
sisted until the early months of 1950 when it 
subsided somewhat but recurred frequently 
in reduced severity for periods varying from 
hours to days. 

About the time of the onset of headache, or 
actually during its severe phase, the patches 
of vitiligo over her temples were first noted. 
Prior to her surgery, a small percentage of 
her hair was gray but subsequently became 


more gray and that growing in the depig- 
mented areas was entirely gray. 

During her last admission for uveitis, she 
had complained bitterly about a “roaring in 
her ears” for which she received some nose 
drops, and which lasted about one week, day 
and night, ceasing gradually over a period of 
a few days. It has never recurred in such 
severity. Her only ear complaint at present 
is an occasional “buzzing” in her right ear, 
which persists for from a few minutes to a 
few hours. 

Her vision persisted as light perception 
until 1955, when she found she had lost even 
that. 

Present examination reveals an obese Ne- 
gress with bilateral phthisis bulbi. The right 
eye still shows evidence of the iridencleisis. 
The left eye gives no evidence of perforating 
trauma. Physical examination was essenti- 
ally negative except for moderate hyperten- 
sion. 

LABORATORY STUDIES 
Hematology 
Whe 3,050 
Ht 40% 
BLoop CHEMISTRY 


14 
Fbs 89 
Total protein 77 
Albumin 5.0 
Globulin 2.7 
Kunkel globulin 30 


SEROLOGY 


(norm, 2-8 u.) 


Negative 


X-RAY 
Skull 
Chest 
Hands 


| negative. 


AUDIOGRAM 
Some decrease in the higher frequencies 


At present, vitiligo not only involves the 
temples but both upper and lower eyelids and 
both shoulders. The poliosis is well distrib- 
uted over the head but is pure and intense 
over the two depigmented temple areas and 
a number of eyebrow hairs and eyelash 
cilia are gray. There is no obvious alopecia 
but the patient states that her vertex hair 
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readily combs out, which is unusual for her, 
and has remained much thinner than usual. 

There is a bilateral phthisis bulbi, as noted 
previously. There is, although no reversal 
of the A/G ratio, an absolute elevation of the 
gamma globulin level, which in this case is 
much higher than in Case 1, presumably due 
to the fact that this patient received no 
ACTH therapy. 


DISCUSSION 


It is felt that these two cases represent 
true cases of clinical sympathetic ophthalmia 
in which the complete syndrome of Vogt- 
Koyanagi has manifested itself. Sensitivity 
to uveal pigment is shown here: in one case 
the patient reacted positively to the injected 
pigment while in the active phase of the 
disease. Unfortunately, in the other case, the 
patient, in whom the disease was still active 
while under our care, could not be tested 
because we were unable to obtain material for 
the test. 

A disturbance of the plasma proteins was 
the only significantly altered laboratory find- 
ing. This change was demonstrated by means 
of the Kunkel method of estimation to be 
primarily in the gamma globulin fraction. 

All therapy, including the time-honored 
typhoid injections, the modern antibiotics, 
the latest adrenal steroids, and even a course 
of ACTH failed to halt or even significantly 
ameliorate the disease. Any treatment is, of 
course, difficult to evaluate because of the oc- 
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currence of spontaneous remissions in these 
conditions. 

In regard to etiology of these diseases we 
can only add our speculations. However, we 
side more with the theory of allergic 
phenomena than with that of infection by 
organisms, specific or nonspecific, which have 
on occasion been demonstrated but never 
with the certainty of experimental repetition. 


SUMMARY 


The Vogt-Koyanagi syndrome as a variant 
of sympathetic ophthalmia is discussed. 
Cases of sympathetic ophthalmia showing 
various parts of this syndrome are noted. 
Cases showing both diseases simultaneously 
are needed to complete the sequence. One 
almost complete case is that of Cramer. The 
second, seemingly complete in every detail, is 
that of Swartz. To these are added our two 
cases, which we consider complete from a 
clinical point of view. An abnormal labora- 
tory finding was noted in each case but in 
only one did the patient show clinical activity. 
All therapy has, to date, failed to halt the 
active case. 
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THE EFFECT OF SUCCINYLCHOLINE ON THE 
EXTRAOCULAR MUSCLES* 


Harvey A. Lincorr, M.D., Goopwin M. Breinin, M.D., 
AND A. GerRaRD DeVoe, M.D. 
New York 


This is a supplementary report to the 
paper entitled “The effect of succinylcholine 
on intraocular pressure” published in THE 
JourNAL in October, 1955, in which it was 
concluded that the rise in intraocular pres- 
sure observed following an injection of suc- 
cinylcholine was accompanied by contraction 
of the extraocular muscles. The evidence to 
support the conclusion that the extraocular 
muscles contracted was indirect, being based 
on observations that the eyes diverged and 
became fixed following the injection, and 
that, following sectioning of one muscle, the 
globe rotated in the direction of the an- 
tagonist. 

Two types of experiments have since been 
carried out which provide direct proof that 
the extraocular muscles, unlike skeletal mus- 
cle, contract upon the injection of succinyl- 
choline. The first experiments were nerve 
muscle preparations in the intact animal, in 
which a shortening of the muscle was ob- 
served. This repeated in part the work of 
Hofman and Lembeck,? who observed con- 
traction of eye muscles in rabbits following 
the injection of succinylcholine. The second 


*From the Department of Ophthalmology, New 
York University Post-Graduate Medical School. 


group of experiments consisted of electro- 
myographic studies. 


NERVE MUSCLE PREPARATIONS 


The nerve muscle preparations were done 
on both dogs and cats. The lateral wall of the 
orbit was resected in the manner of a Kron- 
lein procedure. 

After some trial and error it was deter- 
mined that the inferior oblique muscle was 
most suitable for the purpose of the experi- 
ment because of the accessibility of a rela- 
tively long portion of its motor nerve in its 
course next to the lateral rectus. The inferior 
oblique muscle was severed at its insertion 
and the severed end attached to a strain gage 
which was in turn connected to a Sanborn 
carrier amplifier and recorder. An electrode 
was attached to the nerve of the inferior ob- 
lique and a single square wave shock was 
administered every 15 seconds in response 
to which the inferior oblique gave a single 
quick contraction with immediate recovery. 
This provided a standard for the response of 
the muscle. 

When succinylcholine was administered, 
the muscle was seen to go into a state of 
sustained contracture with only limited 
twitches in response to the periodic electro- 
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gastrocnemius 


Fig. 1 (Lincoff, Breinin, and De- 
Voe). Comparate excitability of 
gastrocnemius and inferior oblique 
muscle to electric stimulation after 
receiving succinylcholine. Simultan- 
eous myograph in a cat of gastroc- 
nemius muscle (top line) and in- 
ferior oblique (bottom line). The 
muscles were being stimulated every 


oblique 


‘inferior 
15 seconds with a single square | * 
wave shock. 


stimulation. As the contracture subsided, the 
contraction in response to the electrical stim- 
ulus increased. It was apparent that at no 
time following the injection of succinyl- 
choline was the myoneural junction of the 
muscle blocked. A simultaneous tracing of 
skeletal muscle (gastrocnemius) showed the 
expected response to succinylcholine, that 
is, a flat baseline indicating no contracture 
and nearly total loss of twitch (fig. 1). 

In an effort to further clarify the relation- 
ship between the rise in intraocular pressure 
and the activity of the extraocular muscles, 
simultaneous tracings were made of intra- 
ocular pressure and the movements of the in- 
ferior oblique and gastrocnemius muscles 
(fig. 2). Examination of these records has 
shown that although the skeletal muscle goes 
into flaccid paralysis, the extraocular mus- 
cles undergo sustained contraction and the 
intraocular pressure rises precipitously. 


ELECTROMYOGRAPHIC STUDIES ON CATS 


In a cat anesthetized with sodium pen- 
tothal the following experiment was carried 


gastrocnemius 


0.05 mgmvkgm succinylcholine 


out, using the technique of Breinin and 
Moldaver.* An electrode was inserted into 
the lateral rectus to record the firing of mus- 
cle units. A cannula was inserted into the 
other eye of the animal to record intraocular 
pressure. About 10 seconds after a 0.05 mg./ 
kg. dose of succinylcholine was injected intra- 
venously, a burst of action potential was ob- 
served and the intraocular pressure rose 12 
mm. Hg (fig. 3). This further confirmed the 
conclusion that contraction of the extraocular 
muscles and a rise in intraocular pressure 
may be expected following the administra- 
tion of succinylcholine. 


ELECTROMYOGRAPHIC STUDIES ON HUMANS 


As previously reported, rotations of the 
globe and rises in intraocular pressure aver- 
aging 7.8 mm. Hg were observed in 75 pa- 
tients who were being prepared for electro- 
shock with 2.5 mg./kg. of sodium pentothal 
and 0.3 mg./kg. of succinylcholine. This con- 
stituted a very light level of anesthesia, the 
pentothal averaging only 150 mg. per patient. 
With deeper anesthesia no rotation of the 


intraocular pressure 


Fig. 2 (Lincoff, Breinin, and De- 
Voe). Rise of intraocular pressure 
after succinylcholine. The tracing is 
a simultaneous one of gastrocne- 


inferior oblique 


mius muscle (top line), intraocular 
pressure (middle line), it:ferior ob- 
lique (lower line), in a cat. 


0.05 mgm kgm succinylcholine 
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Fig. 3 (Lincoff, Breinin, and DeVoe). (A) Nor- 
mal resting level of firing in the lateral rectus in 
anesthetized cat. (B) Succinylcholine administered 
—firing increased. (C and D) Marked increase of 
firing for several minutes after injection. (E) 
Tapering off in firing which shortly returned to 
the base level. (Signal amplitude, 100 microvolts. 
Time: 100 cps.) 


globe or increases in intraocular pressure 
were observed. This conflicted with the re- 
sults reported by Hofman and Holzer* who 
observed rises of 4.0 to 14 mm. Hg in pa- 
tients under various types of general anes- 
thesia. 

The most informative experimental ap- 
proach to this problem was electromyog- 
raphy. A 65 kg. patient was prepared for 
surgery with an intravenous drip of sodium 
pentothal. An electrode was inserted in the 


medial rectus. Very early in the induction, 
after voluntary activity was abolished, an 
injection of 5.0 mg. of succinylcholine caused 
the medial rectus to fire moderately (fig. 4). 
At only slightly deeper levels of anesthesia 
no effect of succinylcholine on the extra- 
ocular muscles could be produced, even with 
10 mg. and 15 mg. of the drug (fig. 5), al- 
though fasciculations and flaccid paralysis 
of the skeletal musculature and respiratory 
paralysis (requiring artificial respiration) 
were seen to occur, indicating that an ade- 
quate dose had been given. It was apparent 
that while succinylcholine was exerting its 
expected effect on the skeletal musculature, 
the eye muscles were not responding to the 
drug at these deeper levels of anesthesia. 


Discussion 

Since the publication of the previous 
paper, various communications have been re- 
ceived from ophthalmologists who have used 
succinylcholine at surgery.®-* These included 
several reports of cases in which succinyl- 
choline was given to forestall impending 
vitreous prolapse, only to have a prompt 
expulsion of vitreous occur. On the other 
hand, some of tke physicians who recorded 
tensions following the use of succinylcholine 
on patients under anesthesia reported no 
rise in intraocular pressure. The explanation 
for these conflicting reports seems to be that 
in the first cases the patient was in a very 
light state of anesthesia. At very light levels 


Fig. 4 (Lincoff, Breinin, and DeVoe). (A) Left—baseline of medial rectus in human under very light 
pentothal anesthesia; no firing. Center and right—commencement of firing following an injection of 5 mg. 
of succinylcholine. (B) Sustained firing in medial rectus due to succinylcholine gradually decreasing to 
base level. (Signal amplitude: 100 microvolts. Time : 100 cps.) 
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Fig. 5 (Lincoff, Breinen, and DeVoe). (A) Baseline of medial rectus in human under deeper general 
anesthesia (pentothal )—no activity. (B) Injection of succinylcholine (15 mg.) elicited scanty low ampli- 
tude firing. At still deeper level of anesthesia no firing elicited (Signal amplitude: 100 microvolts. Time: 


100 cps.) 


of anesthesia the extraocular muscles in 
humans are sensitive to succinylcholine and 
will contract, as was shown in pre-electro- 
shock patients and in the lightest phase of 
anesthesia in the electromyographic studies 
on humans. The other observations were 
probably made on patients under deeper an- 
esthesia when no reaction of the eye muscles 
or eye pressure occurs. 

Mention should be made of a paper pub- 
lished by Pabst in 1954,° which was not 
included in our previous report. In this paper 
Pabst recommended the use of succinyl- 
choline as an adjunct to insufficient akinesia 
during intraocular surgery. His patients un- 
der the usual sedation had received a retro- 
bulbar injection of Novocain with or without 
hyaluronidase 10 minutes prior to the use 
of succinylcholine. In most of the eyes in 
32 cases, Pabst reports a decrease in intra- 
ocular pressure of 2.0 to 6.0 mm. Hg. We 
would point out that: 

1. A rise in intraocular pressure was ob- 
served in eight of the 64 eyes. 

2. Retrobular Novocain and hyaluronidase 
were already causing a fall in pressure prior 
to the injection of succinylcholine. 

3. The postsuccinylcholine intraocular 
pressure was taken two minutes after injec- 


tion of the drug; the maximum effect of the 
drug occurs in 20 to 30 seconds in humans. 
At two minutes that pressure has almost re- 
turned to normal. 

For these reasons Pabst’s conclusions do 
not change our view that the use of succinyl- 
choline is strongly contraindicated in intra- 
ocular surgery performed under local an- 
esthesia. 

SUMMARY 


Experiments were undertaken in an effort 
to obtain more direct evidence that the ex- 


traocular muscles contract in response to suc- 
cinylcholine. Muscle nerve preparations and 
electromyography in animals showed that the 
muscles undergo a sustained contracture and 
that the myoneural junction is not blocked 
as in peripheral skeletal muscle. Electromyo- 
graphic studies on humans indicated that the 
contracture occurs only in the unanesthetized 
or very lightly anesthetized patient. In pa- 
tients under deeper anesthesia succinylcho- 
line appears to have no effect on the extra- 
ocular muscles. 
30 East 40th Street (16). 


We wish to express our thanks to Dr. David 
Cogan of the Howe Laboratory, Harvard Medical 
School, for advice in the preparation of this paper. 
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CONGENITAL TOXOPLASMOSIS* 


Atice R. Deutscu, M.D., AND MarGcaret E. Horstey, M.D. 
Memphis, Tennessee 


With a discussion by Cotvin L. Grsson,t Px.D. 


The significance of toxoplasmosis as a 
cause of chorioretinitis has assumed major 
importance for several years. The acuteness 
of the disease in the newborn infant depends 
on the particular trimester during which the 
pregnant mother acquired the disease. Those 
who give birth to severely infested children 


invariably exhibit a high antibody titer ex- 
pected of recent infection, as in the case 
presented here. 


CASE REPORT 

The patient was a full-term Negro infant 
delivered at the John Gaston Hospital on 
December 25, 1955. Delivery was normal but 
some resuscitation was needed and initial 
respirations were irregular. At birth there 
was noted to be marked hydrocephaly with 
separation of the suture lines and asymmetry 
of the head; the head was enlarged over the 
posterior-parietal area. The skin was also 
noted to be dry with marked exfoliation. 

Physical examination by the pediatric resi- 
dent about eight hours after birth revealed a 
head circumference of 38 cm. at the largest 
point (normal is 31 to 35 cm.) and bulging 


*From the Department of Ophthalmology, Uni- 
versity of Tennessee Medical School. Presented at 
the meeting of the Tennessee Academy of Oph- 
thalmology and Otolaryngology, April 10, 1956. 

tU. S. Public Health Service, Memphis, Ten- 
nessee. 


of the right occipitoparietal junction just 
lateral to the midline. Moderate edema of the 
scalp over that region with superficial venous 
congestion was noted. The anterior and 
posterior fontanelles were felt to be of nor- 
mal size. A right facial weakness was pres- 
ent. The cry was good at that time. There 
was a questionable twitching of both upper 
extremities. Heart and lungs were con- 
sidered normal. The skin was loose, with ex- 
foliation. Jaundice was present. The liver 
and spleen were palpated two centimeters 
below the costal margin. 

Later that day the twitching and restless- 
ness became more manifest. The patient was 
given glucose and the twitching stopped. 
The serum bilirubin was 8.9 mg. percent 
(normal is 1.0 mg. percent) at 16 hours of 
age. The blood glucose was only 16 mg./100 
cc. (normal is 80 to 120 mg./100 cc.). X-ray 
studies of the head showed a cranial calcifi- 
cation at the right parieto-occipital region, 
suggesting cephalohematoma, and a sym- 
metric calcification within the cranial cavity, 
particularly in the frontal region, suggesting 
toxoplasmosis. Examination of the skull 
after injection of air demonstrated the air to 
be in the lateral ventricles which showed dila- 
tation. This has the appearance of hydro- 
cephalus in addition to the toxoplasmosis. 

At 12 days of age the condition of the 
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infant remained about the same. Once the 
diagnosis of toxoplasmosis was established, 
the cortisone, which the infant had been on 
since birth to prevent the formation of anti- 
bodies if the jaundice were due to blood- 
type incompatibility, was discontinued, and 
sulfadiazine (1.0 gr./lb./day) and Daraprim 
(10 mg.) daily were started. The Sabin- 
Feldman dye test for toxoplasmosis was 
positive, 1:16,000. The serum bilirubin con- 
tinued to rise reaching 16.8 mg. percent on 
January 11th. 

An ophthalmologic consultation was re- 
quested. The right eye was found to have a 
yellow sclera. The pupil dilated widely to 
neosynephrine and the media were fairly 
clear. The retina was yellowish in appear- 
ance and very pale. The disc likewise was 
pale. The retina appeared to have a very 
poor blood supply, with only a few vessels 
coming out of the disc. The vessels were so 
shrunken that it was difficult to distinguish 
arteries from veins, The pupil of the left 
eye did not dilate well with neosynephrine. 
The sclera was yellow. The media were very 
cloudy, and it was impossible to make out the 
details of the discs or the retina. 

Diagnosis. Granulomatous uveitis due to 
toxoplasmosis. 

The child continued to be listless, quiet, 
and in a trancelike state, and ran a sub- 
normal temperature (94°F). She continued 
to refuse feedings and had to be tube fed, 
and finally was fed by clysis. On January 
14, 1956, the infant died at 18 days of age. 

At autopsy a generalized jaundice was 
noted and the liver and spleen found to be 
enlarged. 


PATHOLOGIC REPORT 


In spite of the variable clinical picture, 
a strikingly uniform appearance of the 
lesions has been noticed on microscopic ex- 
amination (focal chorioretinitis with or with- 
out scleral involvement and optic atrophy). 
A short review of the pathologic findings of 
our case seems interesting. The eyeballs were 
removed and halved. One half was embedded 


Fig. 1 (Deutsch and Horsley). Perivascular round- 
cell infiltration. 


in paraffin, the other half in celloidin. They 
were stained with hematoxylin-eosin and 
Mason’s stain. 

The anterior segment proved to be es- 
sentially normal. The area of the posterior 
pole was occupied by an extensive focal 
chorioretinal lesion. There was perivascular 
round-cell infiltration, and patchy infiltra- 
tions by lymphocytes and macrophages (fig. 
1). Bruch’s membrane was partly destroyed 
and only some remnants of the outer limiting 
membrane were visible. The retina was much 
more affected than the choroid. The loss of 
ganglion cells was also conspicuous outside 
the main lesion where otherwise retinal struc- 
ture and vessels were well preserved. 

In the more affected eye a localized retinal 
detachment was visible, with massive con- 
nective-tissue proliferation and heavy pig- 
mentation of the corresponding choroid (fig. 
2). This eye also had some satellite lesions 
with interretinal foldings and rosette forma- 
tion in the external nuclear layer. From the 
central retinal lesion, which was _ partly 
covered by serous exudate and agglomeration 
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of round cells, strands were growing into 
the vitreous covered by sheaths of lympho- 
cytes and macrophages. Otherwise the vit- 
reous was clear. 

The optic nerve showed a dense interstitial 
infiltration and partial gliosis 


(fig. 3). 


Fig. 3 (Deutsch and Horsley). Showing dense 
interstitial infiltration of the optic nerve and partial 
gliosis. 


Fig. 2 (Deutsch and Horsley). 
Localized retinal detachment with 
connective-tissue proliferation and 
heavy pigmentation of the corre- 
sponding choroid. 


Scarcely any nerve fibers were visible. The 
architectural pattern was distorted. The sub- 
arachnoidal space was enlarged, indicated by 
folding of the nerve sheaths. There were only 
very small areas of retinal necrosis. The 
sclera adjoining the posterior chorioretinitis 
was essentially normal. A small infiltration 
spot on the peripheral border of the main le- 
sion could be seen in one eye. 

It was difficult to decide whether the ab- 
sence of necrosis should be referred to the 
treatment given the infant, to the absence 
of far-advanced degenerative changes be- 
cause of the early death of the child, or to 
some unknown cause. Organisms could not 
be found in the eye or in any other organ. 

Through the courtesy of Dr. Don E. Eyles 
and Dr. C. L. Gibson of the Public Health 
Service slides were obtained to enable us to 
demonstrate one phase in the development of 
the Toxoplasma in a rat brain, namely a 
pseudocyst. This represents the quiescent 
stage of the Toxoplasma during an interval 
of chronicity without tissue destruction. 
Whenever a pseudocyst ruptures a more-or- 
less severe tissue reaction occurs (fig. 4). 


DISCUSSION 
Cotvin L. Grsson, Px.D. 


My colleague, Dr. Don E. Eyles, and | 
would like to express our appreciation for 


446 


CONGENITAL TOXOPLASMOSIS 447 


Fig. 4 (Deutsch and Horsley). Rat brain 


with pseudocyst. 


the opportunity to discuss this interesting 
case. 

Since the U. S. Public Health Service has 
a laboratory in Memphis in which research 
on toxoplasmosis is being conducted, we 
were asked to assist in the laboratory diag- 
nosis of this case. Serologic evidence of in- 
fection was obtained from blood drawn on 
the 10th day of life, as well as from a post- 
mortem sample. Parasitologic diagnosis was 
obtained by inoculation into white mice of 
blood and ventricular fluid drawn on the 
10th and 12th days of life, respectively, Un- 
fortunately, the first parasites were not de- 
tected in these animal inoculations until the 
day the patient died. Toxoplasma organisms 
were also recovered from mice inoculated 
with brain and heart muscle taken at autopsy. 
Mice inoculated with spinal fluid, spleen, 
and liver remained negative despite several 
subpassages. 

It is interesting to note that inocula from 
different tissues showed varying virulence 


for the mice. Mice inoculated with brain 
tissues died on the first passage, and showed 
abundant parasites. Those inoculated with 
heart muscle or blood were killed only ir- 
regularly during three passages, although 
parasites were easily detected in peritoneal 
exudate developed by the mice. Inoculations 
of ventricular fluid killed only one mouse 
in three serial passages, and in these it was 
difficult to detect Toxoplasma organisms, 
only an occasional mouse being demonstrably 
infected. 

This case offered a unique opportunity 
for epidemiologic study in an attempt to 
determine the source of infection. Serologic 
testing of the family by means of the Sabin- 
Feldman dye test showed that the patient 
and the mother both had titers positive at a 
dilution of 1:16,000, while two siblings 
(aged one and one-half and three years) 
had titers of 1:4,000. The father was nega- 
tive. 

All members of the family except the 
father had positive complement fixation tests 
for toxoplasmosis. Since the complement 
fixation antibody does not persist long after 
infection, whereas the dye test antibody usu- 
ally persists for many years, the combination 
of high dye test titers and positive com- 
plement fixation reactions in all members 
of the family except the father strongly 
suggested the possibility that the family had 
been exposed to a common source of in- 
fection at a fairly recent date. Questioning 
of the parents revealed that the mother had 
spent almost the entire period of her preg- 
nancy at the family’s home in a slum area 
near downtown Memphis, and that locality 
seemed the most likely area to search for 
the source of infection. 

Since Toxoplasma has previously been 
reported from various animals, both wild 
and domestic, the possibility of an animal 
reservoir in the present case was investi- 
gated. An uncovered garbage barrel, used 
by several neighboring families, was located 
about 30 feet from the patient’s home. Cats, 
pigeons, chickens, ducks, and wild birds, 
such as sparrows and cardinals, were seen 


| 


448 ALICE R. DEUTSCH AND MARGARET E. HORSLEY 


feeding around the garbage barrel. Brain 
tissue from these was inoculated into mice 
in an attempt to isolate parasites. Thus far, 
we have recovered Toxoplasma organisms 
from cats, domestic ducks, and chickens col- 
lected within 200 feet of the patient’s home. 
In addition, mice collected within the pa- 
tient’s home were infected with Toxoplasma. 
One dog collected four blocks away also 
contained parasites. 

While these studies do not suggest the 


method by which the patient’s mother ac- 
quired the parasites which subsequently in- 
fected her child, they do indicate that toxo- 
plasmic infection was of frequent occurrence 
in various animals in the immediate environs 
of the family’s hime. We hope that further 
investigations in this area will allow us to 
pinpoint the actual mode of transmission of 
the disease. 


1308 Commerce Title Building (3). 


CONVERGENCE INSUFFICIENCY AND ITS MANAGEMENT* 


AN EVALUATION oF 100 PATIENTS RECEIVING A COURSE OF ORTHOPTICS 


Jack W. Passmore, Lt. Cor. (MC) U.S.A., anp FLoreENce MACLEAN 
Washington, D.C. 


Convergence insufficiency may produce 
distressing symptoms which frequently result 
in inefficiency and loss of time from work. 
This, plus the relative frequency of the 
condition and the fact that it is more preva- 
lent in the age group represented by the 
average soldier, increases its significance in 
the military services. 

This report is based on the evaluation of 
100 patients with convergence insufficiency 
who have completed a course of orthoptics 
at Walter Reed Army Hospital. The num- 
ber of patients with a similar diagnosis, both 
with and without symptoms, treated by an 
ophthalmologist but not seen in the orthoptic 
clinic, is not known. Sixty-one patients with 
convergence insufficiency who were referred 
to the orthoptic clinic were excluded from 
this study. Those excluded were patients seen 
only on the initial visit, those with a tropia 
or a divergence excess as well as convergence 
insufficiency, and one with a true paralysis of 
convergence. 

Many of the patients were Army person- 
nel which somewhat affects the statistics. 
Fifty-eight of the 100 were military and 42 


*From the Ocular Research Unit, Walter Reed 
Army Medical Center. 


were dependents; 68 were males and 32 
females. Eighteen patients were between 
eight and 18 years of age; 58 were between 
18 and 30; and 24 were over 30. The average 
age was 24 years. The youngest was eight 
years of age and the oldest 42 years. 
Orthoptically, convergence insufficiency is 
probably the most satisfactory to treat of all 
the types of latent deviation of the eyes. In 
the 30 months covered by this study, 161 of 
735 patients referred to the orthoptic clinic 
for tests or treatment had a convergence 
insufficiency. Of the 100 patients herein re- 
ported, 82 obtained complete relief of sub- 
jective symptoms at the end of the treatment 
and 18 received partial relief. This cure rate 
is consistent with that reported by others.*** 
Not one of the 100 patients received pris- 
matic correction or surgery, since the resid- 
ual symptoms in the 18 patients who were 
not cured were not sufficient to warrant 
either. Failure of complete relief from symp- 
toms was attributed to various factors. 
Several of the 18 patients stopped coming 
to the clinic after obtaining only partial re- 
lief, either because there was no need for 
further help or because they were transferred 
from the area. A few failed to work hard 
enough on their exercises and in two in- 
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stances extreme tenseness appeared to be a 
factor. Base-in prisms were taken away from 
one patient who was wearing them on his 
initial visit. 

It is not our intent to suggest that prisms 
or surgery do not have a place in the treat- 
ment of this condition ; however, the fact that 
neither was used is significant, since 12 dif- 
ferent ophthalmologists referred and man- 
aged these patients. During the period 
covered by this report, several patients with 
exophoria of the divergence excess type 
were operated on. 


MECHANISM OF CONVERGENCE 


Convergence is controlled by the volun- 
tary, subvoluntary, and the autonomic sys- 
tems. Automatic convergence is closely as- 
sociated with accommodation and is often 
involved in the undercorrected myope or the 
overcorrected hyperope or presbyope. The 
subvoluntary system is often poorly devel- 
oped in patients with fusion difficulty such as 
that which occurs in anisometropia. Volun- 
tary convergence may be nil or it may be 
excellent (70 prism diopters base-out or 
more). If voluntary convergence is adequate, 
it may compensate for inadequacies in the 
autonomic or subvoluntary systems. If the 
voluntary convergence is inadequate, symp- 
toms may occur. 

A condition of absolute convergence in- 
sufficiency may be said to exist when the 
near-point is greater than 9.5 cm. from the 
apex of the cornea or when there is difficulty 
in attaining 30 degrees of convergence.® 
Relative insufficiency for a given distance is 
of more clinical importance. Approximately 
two-thirds of total convergence should be in 
reserve Or symptoms may occur. 


ETIOLOGY 


The etiology of convergence insufficiency 
is often not ascertained. Anatomic conditions, 
delayed developments of function, visual dis- 
turbances, and general disease or debility 
have been implicated.* It occurs in the pres- 
ence of orthophoria, exophoria, or esophoria 


TABLE 1 


PHORIA (MORE EXOPHORIA AT NEAR) IN 100 
PATIENTS WITH CONVERGENCE 
INSUFFICIENCY 


Orthophoria 
Exophoria 
Esophoria 


(table 1). In this condition, the eyes tend 
to be more divergent at near than at far. 
When the latter occurs, the condition is 
generally termed divergence excess or diver- 
gence excess associated with convergence in- 
sufficiency. The eyes otherwise are usually 
normal, and although refractive errors are 
common the error is generally not significant. 
Of the 100 patients herein reported, 52 were 
hyperopic, 34 were myopic, and 14 were prac- 
tically emmetropic. Anisometropia was pres- 
ent in five patients, but in only two was it sig- 
nificant. 


SYMPTOMS OF CONVERGENCE INSUFFICIENCY 


A large percentage of our patients at- 
tributed their symptoms to a refractive error 
and some were surprised and often skeptical 
when glasses, either a change or a first pair, 
were not prescribed. Headaches and discom- 
fort on near work are common. The asthe- 
nopia occurs during or immediately following 
the use of the eyes for near work and is 
more likely to occur late in the day. The eyes 
may ache, the eyelids may feel heavy, and 
there may be diplopia or a blurring and 
running together of letters. The headaches 
are usually frontal but may be occipital and 
are rather similar to those occurring with an 
uncorrected refractive error. Panoramic 
headaches and motion sickness may occur 
and dizziness is common. 

In our experience, the onset was rarely as- 
sociated with debility or disease, although 
several authors have noted the occurrence of 
the first symptoms during convalescence 
from febrile illness.*** Only five of the 100 
patients had other significant findings which 
might have been contributory. Two patients 
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were possibly neurotic. One had generalized 
myositis, one a history of a previous brain 
concussion, and one had had previous eye 
trauma with severe subconjunctival hemor- 
rhage. Three of these had some residual 
symptoms at the completion of treatment. 


OBJECTIVE FINDINGS 

Convergence insufficiency is often de- 
scribed as being more common in the tense 
and nervous individual. The disappearance of 
this tension following improvement in con- 
vergence, however, suggests that in many the 
convergence insufficiency is responsible for 
the tension rather than that the opposite is 
true. In many patients, a marked change in 
personality is frequently recognized when the 
symptoms begin to disappear. The chronic 
complainer, however, shows little or no im- 
provement, while the worried patient with 
personal or family problems sometimes 


shows little progress until these problems are 
solved. 
Occasionally malingering is a factor in 


military patients seen with convergence in- 
sufficiency. The patient may not be interested 
in a change of assignment and appears at the 
clinic with many complaints just before he 
is scheduled to transfer. In most of these, 
the symptoms were present for a consider- 
able time, but the patient was not too uncom- 
fortable. Treatment in these resulted in only 
slight progress at first, and as the time for 
new assignment approached there was often 
a regression of the near-point of convergence 
and the prism convergence range receded or 
showed no further improvement. In the 
absence of an actual third-nerve paralysis, 
this regression usually indicates that the pa- 
tient is not trying. Considerable effort was 
required to effect improvement in these pa- 
tients. 

Squamous blepharitis was noted in several 
of the reported cases. The basis for this is 
questionable but may be similar to that fre- 
quently found with uncorrected refractive 
errors. 

The absolute near-point of convergence 


(NPC) may be normal (18 patients), but 
it is usually remote (beyond 9.5 cm.). In the 
100 cases reported, it averaged 13.4 cm. 
before treatment and 4.44 cm. after comple- 
tion of treatment. Measurements with a mad- 
dox rod and screen and cover tests are not 
necessarily diagnostic, since they do not indi- 
cate the convergence reserve. Convergence on 
a near test light, both with and without a red 
glass in front of one eye (fig. 1), or repeated 
convergence on a near test object, are diag- 
nostic tests easily performed. Some of our 
findings with the red-glass test were similar 
to those reported by Capobianco,* who de- 
scribed the test in evaluating NPC. In 42 
of the 100 patients herein reported, the NPC 
was poorer with the red glass than without. 
The difference averaged about 35 mm. In 
19 of these, the NPC was abnormal with the 
red glass but normal without it. Thus, with 
the test, some cases of convergence insuffi- 


Fig. 1 (Passmore and MacLean). Near-point of 
convergence test with red glass. 
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TABLE 2 


SUPERIMPOSITION ON MAJOR AMBLYOSCOPE IN 100 
PATIENTS WITH CONVERGENCE INSUFFICIENCY 


Unstable at far and near 71 
Unstable at far only 5 
Unstable at near only 11 
None at far or near 1 
Stable at far and near 12 


ciency may be diagnosed that would not oth- 
erwise be detected. If the NPC remained 
poor with the red glass after a series of exer- 
cises, the amplitudes and recovery point did 
not improve, although symptoms usually 
diminished. If the NPC was good, with or 
without the red glass, poor fusional ampli- 
tudes and recovery points improved rapidly 
with exercises, and symptoms usually dis- 
appeared. 

Prism convergence is poor at near, less 
than eight prism diopters base-out, and often 
less than five diopters. There may be sup- 
pression through the fusional range. Usually 
the prism divergence is either normal or ex- 
cessive. A few of the 100 patients herein re- 
ported showed poor divergence at far. This 
improved with improvement in the near-point 
of convergence. 

When first seen many of our patients 
superimposed poorly both at far and near on 
the major amblyoscope (table 2). Often the 
superimposed image was unstable or the 
superimposition only momentary. The super- 
imposition usually did not become stable until 
the NPC and fusional range improved. 


TREATMENT 


Treatment should first be directed toward 
any organic or functional disease or abnor- 
mality present. Any refractive error should 
be corrected. Astigmatism and myopia should 
be fully corrected, and it is probably advis- 
able to undercorrect slightly the hyperopes or 
presbyopes.** If vertical muscular imbalance 
exists, it should be corrected by either prisms 
or surgery. If no abnormalities are present, 
or if the symptoms still exist after treatment, 
orthoptics under the guidance of the ophthal- 
mologist and orthoptic technician should be 


initiated. Home exercises alone will relieve 
many of the symptoms, but in many instances 
treatment in the office by the orthoptic tech- 
nician is required, particularly in the early 
stages of treatment. In our 100 cases, the 
orthoptic treatments in the clinic averaged 
seven of 30 minutes each. This corresponds 
to the average number of treatments required 
to effect the high percentage of cures re- 
ported by others.” 

The patient’s progress depends on his at- 
titude and the effort put forth with his home 
exercises. Weekly or biweekly visits are by 
no means essential in all cases, but with the 
skeptical, easily discouraged, and tense pa- 
tient, weekly or biweekly checkups for a 
couple of weeks will often stimulate the pa- 
tient to exert more effort. Checkups can then 
be cut to once or twice a month, 

If there is no improvement after an ade- 
quate trial of orthoptics, base-in prisms may 
be tried for near work. These should be the 
minimum amount which bring about relief 
of symptoms and probably should not exceed 
one-half the deviation. Prisms are often in- 
effectual, since they do not improve the con- 
vergence reserve but allow a loss in the 
fusional amplitudes. Symptoms are very apt 
to recur and may require a stronger pris- 
matic correction. Surgery is inadvisable, but, 
if required, a resection of one or both medial 
recti muscles is preferred. 


ORTHOPTIC TREATMENT 


An exercise commonly recommended for 
remote near-point of convergence is the pin- 
(or finger) to-nose test (figs. 2 and 3). The 
task of trying to keep the eyes fixed on a 
moving object as it is being brought nearer 
the nose is often very difficult, particularly 
in the early stages of treatment. Further- 
more, it is not easy for the patient to recog- 
nize progress in his efforts, a factor which 
often leads to discouragement. 

To elicit the best co-operation and response 
it is often wise to start with an exercise that 
is more within the patient’s ability to carry 
out. This allows the patient to recognize im- 


Fig. 2 (Passmore and MacLean). Pin-to-nose 
exercise. 


Fig. 3 (Passmore and MacLean). Finger-to-nose. 


provement more readily and increases his 
interest and effort. 

For this first stage of treatment, the sep- 
arator and pin exercise may be recommended 
(fig. 4). With this exercise, the patient is 
not forced to hold fixation on a moving ob- 
ject. The separator is cut from a piece of 
cardboard about two inches wide and long 
enough to meet the need of each patient. 
One end of the separator is rounded, and 
this end is placed at the tip of the nose in a 
slanting position. A hatpin or toothpick with 
cotton batting on one end is inserted into the 
cardboard at the point where the patient can 
just hold fusion for a few seconds. The ex- 
ercise begins at this point by the patient 
attempting to hold fusion while counting to 
100. When this is accomplished, the pin is 
moved one inch nearer the nose and the ex- 
ercise is repeated, with the patient striving to 
bring the pin nearer the nose, one inch at a 
time, while maintaining fusion. 

The patient is encouraged to work in five- 


minute sessions, repeated at least 10 times a 
day. Holding fusion while counting to 100 
encourages stabilization and muscle control. 
Written instructions are helpful when home 
exercises are recommended. 

The following suggestions to the patient 


Fig. 4 (Passmore and MacLean). 
Separator and pin. 
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posted on the side of the cardboard will 
usually prevent confusion: 

1. Try to maintain a single pin while 
counting to 100. 

2. Then move pin one inch nearer nose 
and repeat. 

3. Work five minutes at a time and try to 
repeat 10 times a day. 

When fusion can be maintained with the 
pin about one inch from the tip of the nose, 
the pin- (or finger) to-nose exercise may 
then be used. If the pin is bent at a 60-degree 
angle and inserted into one end of a pencil, 
with the pin head facing the patient, the ex- 
ercise will be easier to accomplish. The pen- 
cil, together with the pin, should be placed 
so that the patient can converge as much as 
possible. This exercise aids in leading up 
to voluntary convergence. If the patient can 
bring the finger to the tip of the nose, he 
should be encouraged to hold this position to 
a count of 10 and then repeat the exercise. 
This helps establish convergence endurance. 

When the patient is ready for the pin-to- 
nose exercise, he is also ready to practice the 
pencil-to-pencil exercise . (fig. 5). Two pen- 
cils are placed horizontally end to end about 
12 inches from the nose. One pencil remains 
stationary while the other is movable. The 
patient fixes on the end of the stationary pen- 
cil, and as the end of the movable pencil is 
brought toward the end of the stationary 
pencil, the patient tries to put the two ends 


Fig. 5 (Passmore and MacLean). Pencil-to-pencil. 


Fig. 6 (Passmore and MacLean). 
Loose prism exercise. 


together. If depth perception is poor, the two 
ends will not be brought exactly together. 
The patient tries to do the exercise perfectly 
at the 12-inch distance. When this is accom- 
plished, the pencils are brought nearer the 
nose and the exercise is repeated. Supervision 
is important with this exercise, because the 
patient with poor depth perception may fail 
to notice whether he really gets the two ends 
of the pencils together. 

Voluntary convergence is one of the last 
steps in the treatment of convergence in- 
sufficiency. It is often beneficial even though 
it may be learned in many instances without 
improvement in the NPC, or without sympto- 
matic relief, as shown by Scobee.”” Voluntary 
convergence is accomplished only when con- 
vergence is attained without the use of a fixa- 
tion point, such as the tip of the nose. 

Loose prisms may be helpful in exercises 
to build up the fusional amplitudes both for 
convergence and for divergence (fig. 6). 
The exercise should be done both at 20 feet 
and at 13 inches. If divergence at far is 
poor, it should be done at that distance first. 
Use of the “near reflex” is helpful in practic- 
ing convergence at far, since convergence 
usually improves more rapidly at near. A 
base-out prism with which the patient can 
fuse a fixation object at 13 inches, but not at 
far, is placed in front of one eye. A pencil 
or similar fixation object is placed at 13 
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Fig. 7 (Passmore and MacLean). Major 
amblyoscope. 


inches. The object is fused and fixation is 
quickly directed toward a fixation object at 
20 feet. The patient often attains better con- 
vergence at far with this exercise. 

Exercises may be given in the office on 
the major amblyoscope set for far or near 
(fig. 7) or on the rotoscope (fig. 8). The 
rotoscope is set at the highest point in con- 
vergence where fusion is held at either far 
or near and is rotated while the patient at- 
tempts to hold fusion. Progress in establish- 
ing stable superimposition and improving 
fusional amplitudes and the recovery point 
can be followed by comparing the measure- 
ments made on successive visits. 

A patient with convergence insufficiency 
needs good fusional amplitudes in conver- 
gence with an early recovery point after 
fusion breaks if symptoms are to be avoided.® 


Fig. 8 (Passmore and MacLean). Rotoscope. 


If the break point has improved to 50 prism 
diopters base-out with a recovery point of 
only eight prism diopters base-out, symp- 
toms will probably occur. If the break point 
and recovery point are more equal, symptoms 
are unusual. As the NPC and convergence 
range improve, the recovery point also often 
improves. 

Split stereograms (or the finger-to-finger 
exercise) may be used after voluntary con- 
vergence is learned. Two cards, 3.0 to 3.0 
inches, each with a similar image with some 
dissimilar target marks, serve very well for 
stereograms (fig. 7). The cards are placed 
side by side (or the forefinger touching end 
to end) at arm’s length. The patient volun- 
tarily converges until three images (or three 
fingers) are seen, the central one being the 
fused image. Separation of the cards (or fin- 
gers) is gradually increased until the patient 
loses fusion, and then repeated, thus build- 
ing up convergence. The patient must be 
taught the difference between obtaining fu- 
sion by convergence and obtaining it by 
divergence. 

The orthofuser (fig. 9) and the stereo- 
scope (fig.10) can be of value in convergence 
exercises. With the orthofuser, proper posi- 
tion of the booklet and adequate lighting 
must both be maintained. With the stereo- 
scope, either the Keystone base-out series or 
the Dr. Well’s series may be used. 


Fig. 9 (Passmore and MacLean). 
Split stereograms. 
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As a criterion in determining whether a 
patient is ready to discontinue temporarily 
his home exercises, the following may serve 
as a guide: 


A. MAJOR AMBLYOSCOPE 

1. Stable superimposition at zero diopters 
or at angle of phoria at far and near. 

2. At far, divergence of from five to nine 
diopters base-in with recovery at zero or 
angle of phoria and convergence to 70 diop- 
ters (or more) base-out, with fusional re- 
covery at not less than 30 prism diopters 
base-out. 

3. At near, divergence from nine to 15 
diopters base-in with fusional recovery at 
zero or at angle of phoria and convergence 
of 70 diopters (or more) base-out, with 
fusional recovery at not less than 30 prism 
diopters base-out. 


B. Loose PRISMS 


1. At far, divergence of from five to nine 


‘ 


> 
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Fig. 10 (Passmore and MacLean). The Orthofusor. 


Fig. 11 (Passmore and MacLean). The stereoscope. 


diopters base-in and convergence of 50 diop- 
ters base-out. 

2. At near, divergence of from nine to 15 
diopters base-in and convergence of 50 diop- 
ters base-out. 


C. Near-point of convergence of from 40 to 
50 mm. with and without red glass. 

D. No asthenopia and no diplopia on casual 
seeing. 

E. Voluntary convergence. 


It is possible for the near-point of con- 
vergence to recede, and the symptoms may 
return if the patient drops all exercises over 
a long period of time. He should be informed 
of this fact and advised to check himself at 
least once a week. 


SUMMARY AND CONCLUSIONS 


Ocular symptoms due to convergence in- 
sufficiency are more common in the young 
adult age group. The etiology is generally 
not ascertained and, in our experience, other 
significant systemic or ocular abnormalities 
were usually not found. 

Objective findings usually include a poor 
NPC, subnormal fusional amplitude, un- 
stable superimposition, and a poor recovery 
point after breaking in convergence. Meas- 
urement of the NPC with the red-glass 
test reveals some patients with convergence 
insufficiency that might not be detected other- 
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wise and also aids in establishing the prog- thopist, results in a high percentage of 

nosis early in treatment. cures. Prismatic correction and surgery are 
Orthoptic treatment, both by home ex- rarely necessary and are inadvisable. 

ercises and in the orthoptic clinic under 

supervision of the ophthalmologist and or- Walter Reed Army Hospital (12). 
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OPHTHALMIC MINIATURE 


It (the wind) picked up the dried grit left over from the Red #1 layer 
and drove it into my left eye. The pain blinded me. Full of solicitude, 
the men leaped out of the trench to help. One of the new men, Hamidu, 
had a remedy. Lifting a long-stemmed pipe out of his leather scrip, he 
filled it with kif—a local mixture of hashish and tobacco—and lighted 
it. After several puffs, he filled his lungs with it and exhaled the smoke 
over my eyeball. Waiting a second for the drug to take effect, he seized 
my head in his hands and ran his tongue over my eyeball, under the 
lids, licking its entire surface, and then spat. 

The Seven Caves, by Carleton S. Coon, 1956, page 66. 
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LEIOMYOMA OF THE IRIS* 
REPORT OF A CASE 
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Leiomyomas of the iris are rare benign 
tumors which arise from the sphincter or 
dilator muscles, both of which are derived 
from neuro-ectoderm. Prior to 1950 several 
cases were reported (Verhoeff,** Frost," 
Ellett,? Kahler et al.,2 Davis et al.,* Moulton 
et al.,° Fleming,® O’Day,” and Ferrer,® as 
well as others, but only four of these (Ver- 
hoeff,’* Frost,’ Kahler et al.,° and Moulton 
et al.°) were sufficiently well documented to 
justify unequivocally a diagnosis based on 
the criteria suggested by Reese.** These 
criteria include the following pathologic 
characteristics: (1) A structure of interlac- 
ing, closely packed bundles of elongated, 
spindle-shaped cells; (2) long, oval nuclei 
tending to arrange themselves in a palisade 
formation; (3) granular eosinophilic cyto- 
plasm of the cells; and (4) myoglia fibrils. 
Since 1950 other cases have been published 
in the literature. Among these is one re- 
ported by Stanworth” in which no myoglial 
fibrils were demonstrated and another re- 
ported by Erdbrink and Harbert.* The fol- 
lowing discussion presents a typical case of 
leiomyoma of the iris which fulfills the neces- 
sary histologic requirements. 


REPORT OF A CASE 


The patient, a 23-year-old white soldier, 
while stationed in Japan, consulted an oph- 


* From the Ophthalmology and Pathology Serv- 
ices, Brooke Army Hospital. 


INSTRUMENTS 


thalmologist because of excessive lacrima- 
tion in both eyes. This complaint was ap- 
parently due to bilateral obstruction of the 
lower canaliculi, and was relieved by prob- 
ing and insertion of polyethylene catheters. 
It was incidentally noted that the patient 
had a small lesion situated at the 5-o’clock 
position of the left iris. The lesion, which 
was nodular, measured about 1.5 mm. in 
diameter. The patient had had three previous 
eye examinations (at 11 and 17 years of age 
for epiphora and at 21 years of age for 
induction into the Army) and had never 
noticed this lesion, nor had it been called to 
his attention. The tumor was observed for 
seven months and, during this interval, slight 
but definite increase in size was noted. For 
this reason he was returned to the United 
States for further evaluation. 

At this time slitlamp examination of the 
left iris revealed a hemispheric, solid mass, 
2.0 mm. in diameter, apparently arising from 
the sphincter muscle, and projecting centrally 
so as to give a keyhole appearance to the 
pupil (fig. 1). The tumor was pale brown in 
color, translucent, and enlarged vessels 
could be seen coursing toward it and over 
its surface. 

The pupil responded normally to light and 
accommodation ; visual acuity was 20/20 in 


Fig. 1 (Brown, et al.). Appearance of eye. 
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both eyes; tension was normal; and no 
other ocular or physical abnormalities were 
noted. 

Radioactive phosphorous uptake deter- 
minations were performed on two separate 
occasions with counts being taken during 
the first hour after injection and after an 
interval of 24 hours according to the method 
recommended by Eisenberg et al.*? There 
was no significant difference between any of 
the counts in the two eyes. However, be- 
cause these tumors cannot be distinguished 
from lightly pigmented malignant melano- 
mas, biopsy was deemed advisable and an 
iridectomy, extending from the 3-o’clock 
position to the 6-o’clock position, was per- 
formed. The patient’s postoperative course 
was uneventful and his present vision is 
20/20 in both eyes. 


PATHOLOGY REPORT 


The specimen consists of a single piece of 
tissue measuring 6.0 by 2.0 by 1.5 mm. 


Near one edge there is a small rounded 
nodule, tan in color and measuring 1.5 mm. 
in diameter. On cut section the nodule is 
firm in consistency, homogeneous, and tan 
in color, The lesion is circumscribed but 


unencapsulated and shows no cystic degen- 
eration. 

Microscopically, the section shows a cir- 
cumscribed and unencapsulated tumor com- 
posed of spindle cells arranged in bundles, 
with a whorled pattern. The nuclei are long 
and cigar-shaped, with blunt rounded ends. 
The chromatin material is dense and uniform 
in distribution except for an occasional 
vacuole being noted. No mitotic figures are 
seen. The cells are elongated, with indistinct 
cell borders and small amounts of pink 
granular cytoplasm. Where the bundles of 
cells have been cut transversely the nuclei 
are seen to lie centrally in the cell (figs. 2, 3, 
and 4). The Masson trichrome stain dis- 
tinguishes the myoglial fibrils. The reticulum 
stain fails to reveal reticulum between the 
cells of the tumor. 

Gross and microscopic examination re- 
veals the tumor to arise in the posterior por- 
tion of the iris near the free margin in the 
region of the sphincter muscle. The micro- 
scopic diagnosis is leiomyoma of the iris. 


DIscussION 


The excellent review contributed by Erd- 
brink and Harbert* summarizes the salient 


Fig. 2 (Brown, et al.). Micro- 
scopic appearance of lesion (30). 
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Fig. 3 ( Brown, et al.). The cells 
are elongated, with indistinct cell 
borders (105). 


Fig. 4 (Brown, et al.). The nuclei lie 
centrally in the cells. 


features of all leiomyomas of the iris hereto- 
fore reported. It is of interest that the pres- 
ent case is typical in most respects except 
that the tumor was first observed at an 
earlier age than usual, and that it is among 
the smallest recorded. Also of interest is the 
fact that our case and the case reported by 
Erdbrink and Harbert were subjected to 
preoperative radioactive phosphorous uptake 
studies, and the results indicated that both 
lesions were benign. However, until the 
efficacy of this test in ruling out malignant 
lesions is proven beyond any doubt, exci- 
sional biopsy appears to be the treatment of 
choice. 
SUMMARY 


A new case of leiomyoma of the iris is 
reported. The histologic features necessary 
to include it among the rare instances of this 
lesion are reviewed. As with the case re- 
ported by Erdbrink and Harbert, preopera- 
tive radioactive phosphorous uptake studies 
indicated the lesion was benign. 

Brooke Army Medical Center. 
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EXTERNAL ANKYLOBLEPHARON* 
WITH PSEUDO-EXOTROPIA 


Joun W. M.D. 
Ann Arbor, Michigan 


INTRODUCTION 


External ankyloblepharon is a congenital 


fusion of the lid margins laterally, which 
produces a shortening of the palpebral fis- 
sure.’ There is commonly an associated nar- 
rowing of the palpebral fissure which pro- 
duces pseudoptosis. Duke-Elder does not 
mention that pseudo-exotropia may also be 
associated with external ankyloblepharon’ 
and, therefore, the following case is reported. 


CASE REPORT 


A 64-year-old white man was referred to 
the eye service of the Ann Arbor Veterans 
Administration Hospital because his physi- 
cian had noticed a “left ptosis and left 
exotropia.” The patient complained that his 
eyes had “mattered” a month before but had 
cleared completely within two weeks by treat- 
ment with a yellow eye salve. For as long 
as he could remember his left eye had ap- 
peared to turn out, and this had been com- 
mented on by others from time to time. 


*From the Ophthalmology Section, Ann Arbor 
Veterans Administration Hospital, and the De- 
partment of Ophthalmology, University of Michi- 
gan Medical School. 


Vision in both eyes had been adequate until 
seven years ago when glasses were required 
for near work. Any \previous eye diseases 
and eye or lid surgery were denied. There 
was no family history of eye abnormalities 
or other congenital defects. His medical 
diagnoses were ulcerative colitis and early 
benign prostatic hypertrophy. 

Vision with correction was 20/20 plus, 
O.U., and 14/14, O.U. His corrections were: 
O.D., +1.0D. sph. > +0.5D. cyl. ax. 10°; 
O.S., +1.25D. sph. ; +2.0D. add, O.U. Pal- 
pebral fissure width was: O.D., 22 mm., and, 
OS., 21 mm. Vertically, the palpebral fissure 
measured : O.D., 10 mm., and O.S., 9.0 mm. 

The external eye examination was other- 
wise normal except for the apparent left 
exotropia and slight left ptosis (fig. 1). The 
extraocular movements were within normal 
limits. PCB was 45 mm. (NPC of two cm.). 


Fig. 1 (Smillie). External ankyloblepharon with 
left pseudo-exotropia. 


NOTES, CASES, INSTRUMENTS 461 


At 20 feet he had one prism diopter of 
esophoria and no hyperphoria by Maddox- 
rod and prism and cover tests. At near he had 
three prism diopters of exophoria and no 
hyperphoria by Maddox-wing and prism 
and cover tests. He fused the Worth four-dot 
test at distance and near and fused the red- 
glass test at distance.* His angle of kappa 
was four degrees, O.U., or normal.* 

The media were clear and the fundi normal, 
O.U., except for grade 1 generalized sclerosis 
of the retinal arterioles. Intraocular pressure 
was 17 mm. Hg (Schigtz), O.U., with a 
7.5 gm. weight. 

A diagnosis of external ankyloblepharon 
with left pseudo-exotropia and left pseudo- 
ptosis was made. Plastic surgery to the left 
lateral canthal area was offered but the pa- 
tient declined, stating that he was used to 
the appearance of the left eye and that it ex- 
cited less comment than it had in his younger 
years, 

Discussion 

The most common kind of ankyloblepharon 
is external wherein the lateral lid margins 
are fused.* More rarely internal ankylobleph- 
aron is produced by congenital fusion of 
the lid margins of the inner canthus. The 
ankyloblepharon may rarely be complete. 
Rarely also the lid margins may be joined 
by vertical bands of extensile tissue— 


ankyloblepharon filiforme adnatum.* 

One might diagnose this case as congenital 
blepharophimosis.* However, the narrowing 
of his palpebral fissures was not extreme, his 
lid motions were not markedly limited, nor 
was there a family history of blepharophimo- 
sis. The lack of all three of these last- 
mentioned characteristics precludes a diag- 
nosis of blepharophimosis. There was normal 
lid function and tissue turgor which seemed 
to exclude senile and spastic blepharophi- 
mosis.’ Certainly there was no lid scarring 
to suggest cicatricial blepharophimosis.* 

External ankyloblepharon is readily cor- 
rected by surgery, notably by the von Am- 
mon canthoplasty procedure.** After incis- 
ing the adherent lateral lid margins so as to 
make the palpebral fissure of normal width 
and height, the conjunctiva and epithelium 
in the raw areas are approximated with in- 
terrupted sutures. The lids are then forcibly 
held apart laterally by sutures or tape to pre- 
vent marginal adhesions. 


SUMMARY 


A case of external ankyloblepharon with 
left pseudoexotropia and left pseudoptosis 
is reported. The differential diagnosis and 
treatment of this condition is briefly dis- 
cussed. 

University Hospital. 


REFERENCES 


. Duke-Elder, S.: Textbook of Ophthalmology. The Ocular Adnexa, St. Louis, Mosby, 1952, v. 5. 

. Scobee, R. G.: The Oculorotary Muscles. St. Louis, Mosby, 1952. 

. Berens, C., and Zuckerman, J.: Diagnostic Examination of the Eye. Philadelphia, Lippincott, 1946. 
. Spaeth, E. B.: Principles and Practice of Ophthalmic Surgery. Philadelphia, Lea, 1948. 

. Wiener, M. and Scheie, H. G.: Surgery of the Eye. New York, Grune, 1952. 

. Arruga, H.: Ocular Surgery. New York, McGraw, 1953. 


HEAT PRODUCTION 
BY SLITLAMP BEAM* 


Jack H. Prince, F.R.M.S. (ENG.), 
H. Havener, M.D. 
Columbus, Ohio 


During biomicrophotography work in this 
department, repeated complaints by some pa- 


tients that the wider beams on a Haag-Streit 
slitlamp were uncomfortably warm prompted 
the temperature measurement of several sizes 
of the slitbeam on this instrument. As there 
is sometimes relatively long exposure to a 
broad slitlamp beam during the photographic 


* From the Department of Ophthalmology, Uni- 
versity Hospital. 
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Fig. 1 (Prince and Havener). The top four 


curves in this graph represent the temperature 
found after one minute exposure to the slitbeam of 
a highly absorbent surface, the sizes of the slit 
varying from 0.5 mm. to fully open. The bottom 
four curves refer to a two-minute exposure of a 
surface with high reflectance. 


focusing process, the results of our tempera- 
ture measurements, presented in Table 1, 
show that a surprisingly high temperature 
(up to 147°F) may develop within one 
minute. 

Clinically, such a peak of temperature 
would probably never occur because of the 
infrequent use of the broad beam and the 
overloaded lamp, the constant change in the 
site examined, the fact that most eye surfaces 
transmit or reflect a considerable part of the 
light energy, and because of the cooling effect 
of the ocular circulation. 

Two sets of readings were taken at a room 
temperature of 76°F., identical in every way 
except that in one set the thermometer on 
which the beam was focused was black coated 
(top graph), while in the second set it was 
white coated, giving it a higher reflectance 
and a lower absorption than in the first set 
(bottom graph). In the figures compiled it 
will be noticed that the exposure time when 
using the higher voltage was just half that 
given with the lower voltage. When using a 
0.5-mm. beam, the image spread due to light 
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scatter was 100 percent but this scatter be- 
came relatively less as the beam was widened. 

It is obvious from the graphs that dis- 
comfort to the patient during photography 
may be eliminated by rotating the heat filter 
(Haag-Streit biomicroscope) into position 
while focusing. However, if color photog- 
raphy is undertaken, this filter must be re- 
moved again because it increases exposure 
time considerably, thereby reducing resolu- 
tion through slight eye movements. A suit- 
able heat filter can be obtained for any 
standard biomicroscope lamp, the greatest 
heat and light effectivity of which is usually 
between 6,500 and 15,000 A. U. 


SUMMARY 
Under appropriate circumstances, rather 
intense heat can be produced by the slitlamp 
beam. Use of a heat filter will eliminate this 
source of discomfort to the patient during 
focusing for biomicrophotography. 
University Hospital. 


RABBIT CORNEAL 
TRANSPLANTATIONS* 


REPORT OF AN UNSUCCESSFUL ATTEMPT TO 
MAINTAIN THEM IN CHICK EMBRYOS 


FRANK W. Taytor, M.D. 
Tep Sure, Px.D., anp 
CaRMEN C. Mascot, Px.D.t 
Columbus, Ohio 


Many attempts have been made, using 
various methods, to preserve corneas for 
human transplantations.’ Up to the present 
time no unequivocal method has been de- 
veloped. Recently, however, a freezing meth- 
od for corneal preservation appears promis- 
ing.“ The present work was instigated to 
determine whether corneal tissue from rab- 
bits could be preserved on the chorioallantoic 


*From the Department of Ophthalmology, Col- 
lege of Medicine, The Ohio State University. 

*Dr. Mascoli is presently with the Eli Lilly 
Biological Control Laboratories, Indianapolis, 
Indiana. 
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membranes of chick embryos in a state suit- 
able for transplantation. 


METHODS AND MATERIAL 


A total of 12 normal adult rabbit corneas 
were used. Using strict aseptic techniques, 
the corneas were removed immediately after 
the animals were killed. Full-thickness 
central areas of the corneas were cut into 4.0 
by 4.0 mm. or 6.0 by 6.0 mm. portions. 

Embryonated hens’ eggs, varying in age 
from 10 to 12 days, were used as the living 
substrate. The following procedure was used 
to transplant the corneas onto the membranal 
surfaces of the eggs. A window was made 
through the egg shell in the region of the 
greatest fixed blood vessels. Caution was ex- 
ercised in order to prevent severing the large 
allantoic vein. The chorioallantoic membrane 
was dropped. Penicillin (500 units per egg) 
was introduced into the eggs for prevention 
of bacterial contamination. One egg was used 
for each corneal explant. Eight of the cor- 
neas were placed with their epithelium con- 
tiguous with the embryonic membranes 
while four of the corneas were placed with 
their endothelium in contact with the mem- 
branes. Then the windows were sealed with 
scotch tape. The eggs were incubated at 
37°C. for one week. During this period two 
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of the embryos (one from each group) were 
lost, undoubtedly as a result of experimental 
trauma, 
RESULTS 

On the completion of the seven-day incu- 
bation period, the transplants from the sur- 
viving embryos were removed for observa- 
tion. In all cases the corneal grafts had lost 
their transparency and demonstrated imbi- 
bition of fluid regardless of which corneal 
layer faced the chorioallantoic membranes. 
In some cases neovascularization of the cor- 
neas was evident. Because of the macroscopic 
appearances of these corneas attempts to 
transplant them to the eyes of normal living 
rabbits were not made. 


DiscussION 
With techniques described in this paper, 
the use of embryonated eggs for the preser- 
vation of corneas for transplantation appears 
to be entirely unsatisfactory. 


SUMMARY 

1. Attempts to preserve corneal tissue in 
embryonated eggs were made. 

2. All corneal transplants demonstrated 
opacity, imbibition of fluid, and in some 
cases neovascularization. 

University Hospital. 
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OPHTHALMIC MINIATURE 


Thence by and by with Sir J. Minnes toward St. James’s, and I stop 
at Dr. Turberville’s, and there did receive a direction for some physic, 
and also a glass of something to drop into my eyes ; who gives me hopes 
that I may do well. 


Pepys’ Diary, June 29, 1668. 
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Epirep spy Frank W. Newe tt, M.D. 


Abstracts of papers presented at the meeting of the East-Central Section of the Association for Research 
in Ophthalmology at the Kresge Eye Institute and the Wayne State University 
College of Medicine, Detroit, January 7, 1957. 


V. Everetr Kinsey, Px.D., Section Secretary. 


Does relative accommodation exist? This 
study was supported by Contract DA- 
36-039-SC 52634 between the Univer- 
sity of Michigan and U. S. Army Signal 
Corps. Mathew Alpern, Ph.D., Depart- 
ment of Ophthalmology and Vision Re- 
search Laboratories, University of 
Michigan, Ann Arbor. 

According to current theory of the rela- 
tion of accommodation and vergence, it is 
impossible to vary accommodation with- 
out producing a change in accommoda- 
tive vergence. When moderately strong 
minus lenses are introduced equally be- 
fore the two eyes while they continue to 
maintain clear single binocular fixation of 
a test target, the change in accommoda- 
tion does not produce diplopia. Two ex- 
planations have been offered to account 
for this result in terms of present theory: 
(a) Ames and Gleddon (Tr. Sec. Ophth. 
A.M.A., 1928) suggested that single vi- 
sion persists because of fixation disparity 
and, when the lenses are sufficiently strong 
so that the accommodative vergence 
is greater than the fixation disparity 
limits, diplopia results. (b) Fry (Tr. Am. 
Acad. Optom., 12:70, 1938) and (inde- 
pendently) Morgan (Am. J. Optom., 21: 
312, 1944) suggested that the accommoda- 
tive vergence is exactly neutralized by an 
equal and opposite amount of negative 
fusional vergence and a blur or diplopia 
results only when the lenses are suffici- 
ently strong to reach the limit of negative 
fusional vergence. 

Experiments have been designed to test 
the relative merits of these two explana- 


dod 


Measurements of the movements 
of the eyes by means of the O.R.P. when 
clear binocular fixation of the target is 
maintained as moderately strong (2.0D., 
4.0D., 6.0D.) minus lenses are placed be- 
fore the eyes, were carried out. Under 
such conditions no record of movement of 
either eye can be obtained other than that 
indicating the normal “physiologic ny- 
stagmus” of steady fixation. These re- 
sults are contrary to the predictions of 
either of the above theories and imply 
that accommodation can occur free of 
changes in accommodative vergence. 


tions. 


Image alteration as a method for anise- 
ikonia measurement. Gerhard A. 
Brecher, M.D., Departments of Oph- 
thalmology and Physiology, David M. 
Winters, M.D., Department of Medi- 
cine, and C. A. Townsend, B.S., Ohio 
State University, Columbus. 


The subjective images of both eyes can 
be compared when one presents alternat- 
ingly a target to the right and left eye in 
such manner that the alternation is too 
slow for accomplishing binocular fusion 
but fast enough to permit a comparison 
of the size and shape of the two images. 


Under such conditions the subjective 
images of a circle appear to be ovoid in 
shape or to have various irregular humps 
but do not appear to be perfect circles. 

The unequal size and shape of ocular 
images revealed hereby can be measured 
and corrected to some extent with anise- 
ikonia glasses. The existence of normal 
binocular fusion is no prerequisite for an 


OPHTHALMIC RESEARCH 


aniseikonia determination by image alter- 
nation. It can therefore be used for meas- 
uring aniseikonia in patients with inade- 
quate binocular fusion who cannot be 
measured with the standard or space 
eikonometer. Furthermore, the method of 
image alternation provides an approach 
for studying the configuration of sub- 
jective images and of the effect of cen- 
tral nervous processes which integrate the 
optogenic excitation patterns in the visual 
centers. 

The experiments reveal that the central 
visual excitation pattern of a circle repre- 
sents only a more or less imperfect circu- 
lar configuration which is then integrated 
into a perfect circle by the interaction of 
other centers. The existence of effective 
central nervous integration processes in 
most persons may make it possible to ex- 
plain why moderately unequal optical 
images are generally well tolerated. It 
makes it also understandable that dis- 
turbances from aniseikonia are much 
rarer than one might anticipate if one 
considers only the actually existing dif- 
ferences of the optical images on the 
retina. 


Visual localization in hemianoptics and 
normals and the concept of retinal local 
signs. Jan H. Bruell, Ph.D., Western 
Reserve University and Highland View 
Hospital, Cleveland, Ohio. 

One commonly assumes that if one fix- 
ates an object placed in his median plane 
he will perceive this object as straight 
ahead. In other words, one assumes that 
with symmetric convergence the fovea 
mediates the experience of straight-ahead. 
Several authors (W. Poppelreuter, 1917; 
F. Best, 1919; W. Fuchs, 1920) observed 
an exception to this rule in hemianoptic 
patients. For instance, if a hemianoptic 
whose field of vision extends to the right 
of fixation fixates an object placed in his 
median plane, he will perceive this ob- 
ject to his left. In such a patient, in spite 
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of symmetric convergence, the fovea does 
not mediate the experience of straight- 
ahead. 

We will demonstrate that this seem- 
ingly pathologic phenomenon can be re- 
produced easily in normals under special 
experimental conditions. If in a darkroom 
one of the vertical edges of a luminous 
square is placed straight ahead of a sub- 
ject, and if the subject fixates this edge, 
he will see the fixated edge to his left. In 
spite of symmetric convergence the fove- 
ally projected left edge of the figure ap- 
pears to be to the left. Under these con- 
ditions the fovea does not mediate the ex- 
perience of straight-ahead. 

The obvious explanation for the simi- 
larity in phenomena lies in the fact that 
in hemianoptics, due to their injury, only 
one occipital lobe is receptive to stimula- 
tion, while in normals, under the particu- 
lar conditions of our experiment, only one 
occipital lobe receives stimulation. The 
pattern of retino-occipital stimulation de- 
termines the local sign of the fovea. 


Visual perception as influenced by age. 
Sylvester K. Guth, D.O.S., Radiant 


Energy Effects Laboratory, General 
Electric Company, Nela Park, Cleve- 
land, Ohio. 

Visibility measurements of printed ma- 
terial were made by 100 typical office and 
laboratory workers, whose ages ranged 
from 17 to 65 years. The printed material 
consisted of a series of seven-letter words, 
illuminated by 10 to 100 foot-candles. 

The visual status of each observer was 
checked by the sensitometric method of 
refraction (Luckiesh, M., and Guth, 
S. K.: Am. J. Optom., 26 :267, 1949). This 
involves an application of the Luckiesh- 
Moss visibility meter using a specially de- 
signed test object and convergence target. 
It permits the determination of the lens 
power required by an observer to achieve 
maximal visibility with standardized 
viewing conditions. The viewing distance 
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used in the sensitometric check was the 
same as that used for the visibility meas- 
urements in this investigation. All ob- 
servers were placed on an equal refractive 
status by correcting them for optimal 
vision at a 16-inch viewing distance. 

Visibility is expressed as a percentage 
of the optimal visibility obtainable with 
a high level of illumination. This permits 
a comparison of the data because all 
values are related to the same optimal 
visibility. This procedure is similar to 
evaluations of relative visual acuity. 

For analysis the measurements were 
combined into six age groups of the ob- 
servers: 17-20, 21-30, 31-40, 41-50, 51-60, 
61-65 years. The data indicate that visibil- 
ity decreases progressively with age, par- 
ticularly beyond 45 years. (Guth, S. K., 
Eastman, A. A., and McNelis, J. F.: II- 
luminating Engineering, 51:656, 1956). 
For example, with 30 foot-candles the 
youngest group obtained a relative visi- 
bility (RV) of 58, whereas the RV of the 
oldest group was only 40. In other words, 
the 17-20 age group achieves about 45 
percent better visibility. To obtain a rela- 
tive visibility of 58, the oldest group re- 
quires about 60 foot-candles. 

When the illumination is increased 
from 20 to 80 foot-candles, the relative 
visibility of the youngest group improves 
from 48 to 79 or about 65 percent. How- 
ever, the improvement obtained by the 
oldest group for the same increase in 
illumination is from 29 to 68, which 
amounts to 135 percent. 

Visibility can be considered a measure- 
ment in terms of integrated visual func- 
tions. Such data do not indicate the cause 
of a lower visibility. However, they can 
be used to determine which individuals 
need additional screening to determine 
whether the causes for decreased visibil- 
ity are correctable. 

In this investigation, refractive differ- 
ences among observers were minimized. 
Therefore, it can be assumed that differ- 
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ences in visibility are due to physiologic 
or pathologic factors. These include vary- 
ing degrees of retinal sensitivity, optical 
opacities in the ocular media, decrease of 
the response threshold and of the integra- 
tion of excitation patterns in the visual 
centers, retinal scars, and so forth. Ob- 
viously, such factors generally are pre- 
dominant in older persons. 


Progress report on experiments with a 
new method of assisting uncorrectible 
subnormal vision. Jack H. Prince, 
F.R.M.S. (Eng.), Department of Oph- 
thalmology, The Ohio State University, 
Columbus. 

A long series of experiments on the 
visual factors involved in type design, the 
legibility of print, and speed of reading 
suddenly revealed that with a specific 
type face and scientifically controlled in- 
terletter spacing, an improvement in book- 
reading speed and legibility was possible 
which enabled subjects with 20/60 vision 
to read print the same size as ordinarily 
required 20/20 vision at the same dis- 
tance. This proved to be the case in both 
spherical ametropia and astigmatism. 
Whatever the position of the reading 
there is great improvement in legibility 
when reduced visual acuity is involved. 

It is hoped that a printer of the Bible 
may be sufficiently interested in the evi- 
dence provided to produce an edition of 
the Bible in the new printing form for 
use of those with subnormal vision. In 
time, this may lead to other publishers 
adopting such specifications so that a li- 
brary for persons with reduced visual 
acuity may be built up. 


Perception and transmission of primitive 
sensory stimuli. This study was sup- 
ported by a grant from the Snyder 
Ophthalmic Foundation. Ernst Schmerl, 
M.D., Toledo Hospital Institute of 
Medical Research, Toledo, Ohio. 


This investigation is concerned with 
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the pathways for visual stimuli and loca- 
tion of cerebral cortical centers for re- 
ception of light stimuli. Rabbits with ex- 
cised occipital lobes showed no changes 
in perception. Exposure to light stimuli 
of an enucleated orbit produces changes 
in ocular tension of the other eye. Ex- 
periments indicate that the stimuli are 
accepted by the trigeminal nerve and are 
transmitted along a definite pathway. Ol- 
factory stimuli appear to be transmitted 
by similar paths. Interpretations are of- 
fered of the mechanism of perception and 
transmission of primitive sensory stimulli. 


Chemical composition of human aqueous 
humor. This investigation was sup- 
ported in part by a research grant, B- 
621, from the National Institute of Neu- 
rological Diseases and Blindness of the 
National Institutes of Health, Public 
Health Service. Bernard Becker, M.D., 
and Marguerite A. Constant, Ph.D., De- 
partment of Ophthalmology, Washing- 
ton University School of Medicine and 
the Oscar Johnson Institute, Saint 
Louis. 

In a systematic study of the effects of 
acetazoleamide on the formation of the 
intraocular fluids, discrepancies have been 
noted between the chemical composition 
of the aqueous humor of human eyes and 
those of other animal species. The aque- 
ous humor of the guinea pig, cat, dog, and 
rabbit is an alkaline secretion with an ex- 
cess of bicarbonate and a deficit of chlor- 
ide as compared to arterial plasma values 
of the same animal. However, human 
aqueous humor is more acid than arterial 
plasma and contains a deficit of bicar- 
bonate and an excess of chloride. 

In a series of patients, arterial (fe- 
moral) and venous blood were drawn 
simultaneously with samples of aqueous 
humor. Anterior chamber punctures were 
performed within 30 to 60 seconds after 
retrobulbar Xylocaine and topical tetra- 
caine anesthesia. Bicarbonate, chloride, 
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pH, and ascorbate concentrations were 
determined on each sample of aqueous 
humor and of plasma. Comparison of 
values in the individual patient revealed 
the aqueous humor of the human eye to 
have an average deficit of bicarbonate of 
4.4 mM/kg. water when compared to ar- 
terial plasma and 5.4 mM with reference 
to venous plasma. Chloride excess in the 
anterior chamber averaged 9.0 mM/kg. 
water over the arterial plasma concentra- 
tions and 10.0 mM/kg. water compared to 
venous plasma. Ascorbate excess was ap- 
proximately 1.0 mM. 


Are aqueous humor dynamics influenced 
by aging? B. Boles-Carenini, M.D., and 
A. Cambiaggi, M.D., University Eye 
Clinic, Cagliari, Italy, formerly Re- 
search Assistants, University Eye 
Clinic, Cincinnati, Ohio. 

Since the introduction of tonography, 
the question has arisen whether age has 
a bearing on aqueous humor production 
and facility of outflow. Grant, de Roetth 
and Knighton, Spencer, Helmick and 
Scheie found no influence of age on these 
values while Goldmann, as well as Week- 
ers, Watillon and De Rudder thought that 
the resistance to outflow increased as a 
function of age. 

We studied 666 normal eyes of 345 per- 
sons ranging in age from 14 to 92 years. 
Tonography was performed at the same 
hours of the day and the values obtained 
were statistically analyzed. Significant 
differences in intraocular pressure, re- 
sistance to outflow, and production of 
aqueous humor were found between some 
groups of persons of different age, but the 
relationships between age and _ tono- 
graphic readings did not prove that the 
more frequent occurrence of glaucoma in 
elderly persons is due to alterations of the 
aqueous humor dynamics caused by 
aging. Degenerative changes in the vicin- 
ity of the chamber angle of older persons 
have been described. If anatomic altera- 
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tions of the aqueous pathways occur due 
to aging, they evidently are not sufficient 
to alter the aqeous humor dynamics in 
normal eyes. 

It is possible that anatomic alterations 
are compensated for by particular mecha- 
nisms as opening of new outlets or 
changes in episcleral venous pressure. In 
glaucomatous eyes, degenerations in the 
area of the chamber angle may be more 
severe, enough to influence the aqueous 
outflow directly, or the compensating 
factors already mentioned may have be- 
come inadequate. 


Changes in ocular pressure by compres- 
sion of the jugular veins. Kurt Schir- 
mer, M.D., and Clement McCulloch, 
M.D., Department of Ophthalmology, 
University of Toronto, Toronto, On- 
tario. 

Changes in ocular tension during and 
after application of pressure to the neck 
by a blood pressure cuff were followed in 
22 normal, 12 glaucomatous, and 11 eyes 
with filtering blebs. The average rise in 
the intraocular pressure of the glaucoma- 
tous eyes was greater than that of the 
normals. In the normal eyes the fall of 
ocular tension following release of neck 
pressure was greater than the rise of 
ocular tension on the application of neck 
pressure. This was not true in glaucoma- 
tous eyes. Eyes with adequate filtering 
blebs showed only small variations in 
ocular tension on application of neck pres- 
sure. The rapidity of the changes in ocular 
tension during and after application of 
pressure to the neck would indicate that 
these effects are due to passive engorge- 
ment of the vascular beds in the eye. 


Dual response of the limulus lateral eye 
to electric stimulation. Leo E. Lipetz, 
Ph.D., Department of Ophthalmology, 
The Ohio State University, Columbus. 


An improved preparation of the limulus 
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lateral eye is described by means of which 
a stimulating electric current may be 
passed through the whole eye. The re- 
sponse consists of action potentials re- 
corded from a single active fiber of the 
optic nerve. 

The responses to whole-eye electric 
stimulation were found to be produced by 
two distinct mechanisms, the “early” and 
the “late.” These response mechanisms 
differed in that: (a) the action potentials 
of the “early response” had a much 
shorter latency than those of the “late re- 
sponse” ; (b) the threshold strength-dura- 
ation curve for the “early response” had 
a higher rheobase and a very much 
shorter chronaxie than did the curve for 
the “late response” ; (c) both mechanisms 
could produce responses during current 
flow when the cornea was cathodal, but 
only the “early response” could do so 
when the cornea was anodal. 


The transcorneal potential. Albert M. 
Potts, M.D., and Robert Modrell, M.A.., 
Laboratory for Research in Ophthal- 
mology, Western Reserve University, 
Cleveland, Ohio. 

If corneal transparency is dependent 
upon relative dehydration maintained by 
an active secretory mechanism one would 
expect an electrical potential difference 
to be maintained across the surviving 
cornea. Such a potential difference does 
indeed exist, is maintained by active 
metabolic processes, and is abolished by 
metabolic inhibitors. 

In an apparatus similar to the one used 
by Ussing for frog skin we have measured 
the transcorneal potential in the beef eye. 
At 25°C. in aerated Ringer solution this 
potential has a value of 0.5 to 1.5 milli- 
volts for fresh preparations, with the en- 
dothelial surface positive relative to the 
epithelium. With eyes kept for six or 
more hours on ice the sign of the potential 
is reversed, but returns to normal when 
the cornea is maintained in the measuring 
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cell for 30 or more minutes. The potential 
is abolished by iodoacetate. 


Studies of photoreceptor structures. Jer- 
ome J. Wolken, Ph.D., Research Labo- 
ratory Photobiology, Eye and Ear Hos- 
pital, University of Pittsburgh School 
of Medicine, Pittsburgh. 

Plant and animal photoreceptor struc- 
tures, the chloroplast, and retinal rods 
and cones, have been investigated by elec- 
tron microscopy. We have postulated a 
schematic molecular structure based upon 
geometric fine structure, the concentra- 
tion of the protein and lipid and the num- 
ber of pigment molecules of the isolated 
photoreceptors. In such a photoreceptor 
structure the pigment molecules are ori- 
ented as monolayers between the aqueous 
protein and lipoprotein layers. From the 
model the interfacial area of the pigment 
molecules, the ratio of the number of pig- 
ment molecules to the number of (pro- 
tein) macromolecules, as well as the pig- 
ment-macromolecular weight, has been 
calculated. Furthermore we have studied 
the bleaching kinetics of the isolated pig- 
ment-complex as well as its sedimenta- 
tion Seo in the analytic ultracentrifuge 
and have attempted to relate these experi- 
mental data to the structural molecular 
model. It can be shown that from the ge- 
ometry of the photoreceptor, the number 
of pigment molecules can be calculated, 
that the ratio of pigment to macromole- 
cule is one to one, and that the molecular 
weight for the cattle and frog rhodopsins 
are of the order 40,000 to 60,000. 


Investigation of aqueous humor for the 
presence of hyaluronidase. Clement Mc- 
Culloch, M.D., and R. Langley, M.D., 
Department of Ophthalmology, Uni- 
versity of Toronto, Ontario. 

Aqueous does not decrease the viscosity 
of a solution of vitreous. There is no evi- 
dence from this test that hyaluronidase is 
in a free form in the aqueous. 
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The effect of ultraviolet light on hyalur- 
onic acid. Laszlo Varga, Ph.D., Retina 
Foundation, Boston, Massachusetts. 
The effect of ultraviolet irradiation on 

sodium hyaluronate solutions has been 

studied by sedimentation and diffusion 
measurements. Sodium hyaluronate has 
been prepared from bovine vitreous 
bodies. Viscosity of the solutions has also 
been measured in order to compare the 
results with hydrolysis of the sodium 

hyaluronate produced by enzymatic di- 

gestion. 

Ultracentrifugal analysis shows that 
after an ultraviolet irradiation which 
brings about a drop in viscosity close to 
the level of the solvent, high molecular 
weight components are still present in 
high concentration. 

Sodium hyaluronate is a molecule with 
a particularly high degree of asymmetry. 
Combined sedimentation and diffusion ex- 
periments indicate that the effect of ultra- 
violet irradiation does not result in a con- 
tinuous endwise break at the ends of the 
molecule, but rather in a break in the 
chain somewhere along its lengths to give 
products coiling up into globular parti- 
cles. 

Some other experimental observations 
like end-group determinations and double 
refraction of flow measurements gave con- 
firmatory results to this explanation. Ex- 
perimental details of this over-all picture 
and the possible nature of bonds hy- 
drolyzing under the influence of ultra- 
violet light were discussed. 


The metabolism of the developing retina. 
(Supported by U.S.P.H.—Grant #B- 
812.) Leonard H. Cohen, Ph.D., and 
Werner K. Noell, M.D., Roswell Park 
Memorial Institute, Buffalo, New York. 
The respiratory and glycolytic activi- 

ties of the rabbit’s retina at various stages 

of development were studied by mano- 
metric techniques, chemical determina- 
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tion of lactic acid, and measurements 
of the oxidation of isotopically labeled 
glucose to carbon dioxide. Prior to the de- 
velopment of the electroretinogram (two 
to eight days) the retina has an appreci- 
able endogenous respiration which seems 
to be due to the oxidation of noncarbo- 
hydrate substrates. The respiration at this 
age is inhibited by glucose, a phenomenon 
hitherto observed only with tumor cells. 
This inhibition is abolished by 2,4-di- 
nitrophenol. The ability to oxidize added 
C™-glucose to CO, is relatively small at 
this stage; it greatly increases during dif- 
ferentiation until it constitutes over 80 
percent of the total respiration. The Qo, 
increases approximately four-fold be- 
tween the age of six and 20 days. It 
reaches adult levels by 30 days. After the 
13th to 16th day respiration is not in- 
hibited by glucose. 


Electroretinographic changes in experi- 
mental visual cell pathology. (Sup- 
ported by U.S.P.H.—Grant #B-812.) 
Werner K. Noell, M.D., Roswell Park 
Memorial Institute, Buffalo, New York. 


In order to establish electroretino- 
graphic criteria for extent and grade of 
visual cell pathology, electroretinographic 
measurements in chronically affected rab- 
bits were related to histopathologic find- 
ings. Retinal injury was produced by in- 
travenous iodoacetate, by exposure to 
high oxygen concentrations, and by high 
intensity X-radiation. The average b- 
wave amplitude was found to be mislead- 
ing in indicating the severity of retinal 
pathology except for cases where visual 
cell degeneration was strictly localized. 
In these special cases a consistent rela- 
tionship existed between the size of the 
lesion and the reduction in b-wave ampli- 
tude. In cases, however, where the degen- 
erative process was diffuse and in which 
the electrical potential originated from 
visual cells with damaged outer limbs, the 
b-waves were higher than would have 
been predicted from the histologic change. 
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These relatively high b-waves were as- 
sociated with an increase in b/a ratio in- 
dicating that the cornea-negative com- 
ponent of the electroretinogram had di- 
minished preferentially. It is stressed that 
changes in b-wave amplitudes should be 
evaluated at least in relation to the b/a 
ratio. 


A new layer of astroglia on the inner sur- 
face of the human retina. J. Reimer 
Wolter, M.D., University of Michigan, 
Ann Arbor. 

With special staining methods, peculiar 
flat cells at the inner surface of the in- 
ternal limiting membrane of the human 
retina, which Friedenwald described as 
“endotheliumlike elements,” were found 
to be astroglia. Some of these cells were 
always present in clinically normal eyes 
of middle-aged and older people. Prolif- 
eration and hypertrophy of these astro- 
cytes were observed in chronic inflamma- 
tions and degenerative diseases of the eye 
which involved the retina. 


A survey of skin and complement-fixation 
tests for toxoplasmosis in the Toronto 
area. D. W. Harper, M.D., H. L. Orms- 
by, M.D., and Anne Cockeram, B.A., 
University of Toronto, Toronto, On- 
tario. 


A survey of human reactors to toxo- 
plasmin skin tests was carried out in the 
Toronto area. Altogether 310 individuals 
were skin tested with antigen supplied by 
Eli Lilly & Company. In the total group, 
26.6 percent had positive reactions. The 
percentage in various age groups was: 


AGE PERCENTAGE POSITIVE 
(yr.) 
2-10 
11-19 
20-35 21.7 
35+ 37.5 
From 245 individuals it was possible to 
obtain blood for complement-fixation 
tests for toxoplasmosis. There were 4.9 
percent sera with complement fixation 


titers from 1.4 to 1.32. 


10.4 
13.8 
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The significance of the positive skin 
test could not be determined in this sur- 
vey since none of these individuals gave 
any history of toxoplasmic infection, or 
gave any evidence of toxoplasmosis. 

Similarly the degree of reaction to the 
skin test varied from mildly positive to 
strongly positive and did not seem to 
have any significance in the group of 
normal individuals. Some of the positive 
skin tests had negative complement fixa- 
tion tests. The significance of the com- 
plement-fixation test cannot be deter- 
mined in this group of individuals since 
there was no evidence of any active dis- 
ease or any history of past disease, in 
those who were complement fixation posi- 
tive. However, in no single instance 


where the complement fixation test was 
positive was there a negative skin test. 

In a separate study of uveitis cases 
paralleling this series in normal individ- 
uals, a strongly positive skin test and a 
complement fixation titer of 1.64 was 


found in a patient with clinically charac- 
teristic posterior uveitis. 

In a small group of Indians and Eski- 
mos from the James Bay areas of north- 
ern Ontario, skin and complement fixation 
tests were positive in 50 percent of cases. 
Therefore, it seems likely that toxoplas- 
mosis is present in this area. 


The effects of injection of anesthetic solu- 
tions into the optic nerve. Jay G. Linn, 
Jr., M.D., Department of Ophthalmol- 
ogy, University of Pittsburgh, Pitts- 
burgh. 

This experimental study was made on 
dogs in order to determine whether the 
optic nerve is injured by an injection di- 
rectly into the nerve of an anesthetic solu- 
tion, 

In one group of dogs, an orbital dissec- 
tion was made and the optic nerve ex- 
posed. One to four cc. of the anesthetic 
solution was injected directly into the 
optic nerve. The dogs were examined 
weekly for six to eight weeks, then killed, 


and the globe and optic nerve were re- 
moved for histologic study. Local damage 
at the site of the injection was found. 

In the second group of dogs, the optic 
nerve was injected in the region of the 
optic canal. This group was also exam- 
ined at weekly intervals for six to eight 
weeks and then killed. In this group, the 
optic chiasm and optic nerve and eyeball 
were removed for study. More extensive 
degenerative changes were found than in 
the first group of animals. 


Differentiation of pituitary principles act- 
ing on intraocular pressure from hor- 
mones of the posterior pituitary. This 
work was supported by a grant from 
the Snyder Ophthalmic Foundation. 
A. A. Dietz, Ph.D., Ernest Schmerl, 
M.D., and Bernhard Steinberg, M.D., 
Toledo Hospital Institute of Medical 
Research, Toledo, Ohio. 

In previous reports, one of the links in 
the cerebral mechanism for the control of 
intraocular pressure was described. Two 
principles, labeled Hyperpiesin and Miop- 
iesin, believed to be of pituitary origin, 
acted either to increase or decrease ten- 
sion. The molecular size of these two 
principles was found to approximate that 
of Vasopressin and Oxytocin. These 
studies are concerned with Pitressin 
which was subjected to counter-current 
distribution between water and Butanol. 
The Vasopressin of Pitressin was sep- 
arated from Hyperpiesin and Miopiesin. 
Physiologic studies were done to differen- 
tiate the activities of the various compo- 
nents. 


Effect of insulin on the glucose uptake of 
the lens. Tibor G. Farkas, A.B., School 
of Medicine, Western Reserve Univer- 
sity, Cleveland, Ohio, and John W. Pat- 
terson, M.D., University of British 
Columbia, Vancouver, Canada. 

Studies were undertaken regarding the 
effect which insulin exerts on the normal 
and diabetic lens. The glucose uptake of 
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the lens decreased about 60 percent if the 
animal was made diabetic with alloxan. 
Twenty units of crystalline insulin re- 
stored the glucose uptake of the lens to 
about 90 percent of its original value if the 
animal was killed one hour after intrave- 
nous injection. If the time interval between 
injection and death was prolonged, the ef- 
fect of insulin diminished rapidly. 

Insulin increases in one hour the glu- 
cose uptake of the normal lens 50 percent. 
Only a slight insulin effect was observed 
at one-half and three and one-half hours. 
Twenty units of regular insulin elicits the 
greatest response as far as the glucose 
uptake is concerned; both lesser and 
greater dosage gave significantly smaller 
glucose uptake values. The glucose up- 
take of the lens appears to be not only a 
function of time and insulin concentration 
but also a function of the glucose concen- 
tration of the media. 


The utilization of various carbohydrates 
by cultured lenses: A preliminary re- 
port. Carl Wachtl, Ph.D., and V. Ev- 
erett Kinsey, Ph.D., Kresge Eye Insti- 
tute, Detroit. 

The ratios of glucose consumed to lac- 
tic acid produced of lenses cultured in 
KEI medium 1 and 2 (the latter com- 
pletely synthetic) were similar to those 
of lenses cultured in aqueous humor. The 
levels of glutathione, ascorbic acid, inor- 
ganic phosphate, and 10-minute-hydrolyz- 
able phosphate of uncultured lenses and 
lenses cultured for 24 hours were in the 
same range. No significant difference was 
observed between the steady-state dis- 
tributions of Na* in vitro and in vivo. 

Galactose, fructose, and xylose were 
metabolized by cultured rabbit lenses, but 
less readily than glucose. Galactose was 
partly converted to lactate, fructose was 
glycolyzed only, while xylose was not 
converted to lactic acid. Glucose was 
metabolized preferentially and no indica- 
tion was found that there is an appreci- 
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able competitive inhibition between ga- 
lactose or xylose on one hand and glucose 
on the other. 


The posterior trephine hole in the plastic 
cornea in rabbits. William Stone, Jr., 
M.D., The Ophthalmic Plastics Labo- 
ratory, Massachusetts Eye and Ear In- 
firmary, Boston. 

The plastic artificial cornea as presently 
done in rabbits consists in placing inter- 
lamellar discs between two layers of cor- 
nea in the first operation, doing an an- 
terior trephine hole and approximately a 
month later making a posterior trephine 
hole with an instrument which is acti- 
vated remotely by a series of watch gears. 
Anterior trephine holes have remained 
open for two years and three months. 
Posterior trephine holes have remained 
open for three years and two months. 
Discs have remained open for three years 
and two months. Discs have remained in 
place for over two years. Problems which 
have been encountered in this program 
will be noted and possible explanations 
for them will be discussed. 


Peripheral cystic degeneration of the 
retina: A preliminary report. This 
work was supported in full by the 
Ophthalmic Foundation of Pittsburgh. 
William G. Everett, M.D., Department 
of Ophthalmology, University of Pitts- 
burgh, School of Medicine, Pittsburgh. 
Since Blessig’s first report of peripheral 

cystic degeneration of the retina in hu- 

mans, there have been innumerable re- 
ports on this subject. However, the mech- 
anism of this change remains in doubt. 

This study was initiated by the obser- 
vation of marked peripheral cystic degen- 

eration of the retina in the eyes of 13 

dogs, ranging in age from nine to 12 years 

which had been carefully followed oph- 
thalmoscopically for the last seven years 
of life. Additional investigations were 
performed on the eyes of dogs of all ages, 
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and monkey, cow, pig, sheep, and human. 

1. Each globe was opened in the usual 
manner and the nasal and temporal caps 
studied under reflected illumination with 
the dissecting microscope. A description 
of changes near the ora serrata was re- 
corded. 

2. Photographs of these changes were 
made in most cases. 

3. In eyes showing no gross cysts of 
the retina, teased preparations of the ret- 
ina were studied under transmitted light 
with the microscope. 

4. Serial sections of the retina areas 
previously photographed were prepared 
for histopathologic examination and 
microscopic reconstruction of the cyst 
formation. 

Results showed changes in the area of 
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the ora serrata. These changes, observed 
in all the various types of animal eyes 
examined consisted of peripheral cystic 
degeneration of the retina or proliferation 
and schisis of the epithelium of the pars 
plana. The zonular fibers appeared to be 
related to these alterations of normal 
anatomy. Thinning and proliferation of 
the pigment epithelium of the retina were 
observed underlying areas of advanced 
retinal cystic degeneration. 

This study of cystic degeneration in the 
area of the ora serrata in various types 
of animal eyes was in agreement with the 
findings of Teng and Katzin in human 
eyes and seemed to be related to the 
anatomic arrangement of the zonular 
fibers. Further experiments are presently 
being conducted as a result of this study. 
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NOSE, AND THROAT SOCIETY 


INTERMITTENT ESOTROPIA 


Dr. MERIWETHER Lewis reported 
a case of high esophoria with intermittent 
esotropia which required repeated operations 
and orthoptics. 

C. C., a white girl, aged 11 years, was first 
seen on October 19, 1951, with a complaint 
of frequent headaches and of aching and 
tiring of her eyes after prolonged reading. 
She was a normal healthy girl who did well 
in school. 

Examination showed a high esophoria of 
25 prism diopters for distance and 20 for 
near, which at times became a frank eso- 
tropia for distance. She would fuse simple 
charts at times or suppress the image of one 
eye, usually the right. She had never noticed 
diplopia. Vision was: R.E., 20/30; L.E., 
20/20. Cycloplegic refraction disclosed 
2.25D. hyperopia, O.D., and 2.5D., O.S. 
Glasses were prescribed for constant wear 
and she was referred to an orthoptist for de- 
velopment of fusional ability and an aware- 
ness of diplopia. After three months’ train- 
ing she was aware of diplopia for distance 
and was fusing well for near. 

On March 15, 1952, a recession of five 
mm. was done on the left medial rectus. This 
had very little effect, so two weeks later a 
resection of eight mm. was done on the right 
lateral rectus. She was still under corrected, 
even under atropine and wearing a very full 
correction. On March 28, 1952, a resection 
of eight mm. was done on the left lateral 
rectus. After this she looked well but even 
though wearing the full correction constantly 
she still had a slight esophoria for distance 
and near and at times an esotropia for dis- 
tance. Rarely, she noticed diplopia. She had 
good fusion and depth perception. Orthoptic 
training was continued for a total of two 
years but, as no further progress was evi- 
dent, it was stopped in October, 1953. 


The patient was not seen again until Au- 
gust, 1954, at which time she measured with- 
out glasses, 14 prism diopters of esophoria 
for distance and eight for near. With full 
correction measurements were nine prism 
diopters for distance and five for near. The 
near-point of convergence which had never 
been excessive, was normal (60 mm.). On 
October 2, 1954, a recession of four mm. of 
the right medial rectus was done. When 
seen on November 13, 1954, measurements 
with correction were three prism diopters of 
esophoria for distance and orthophoria for 
near; without correction, eight to 10 prism 
diopters of esophoria for distance and five 
for near. 

The patient has been seen every few 
months since the last surgery. She was com- 
fortable with a full correction which she 
wore constantly. Without glasses on August 
9, 1955, she measured four prism diopters 
of esophoria for near and 10 for distance. 
With correction, there was one prism diop- 
ter of esophoria for near and four for 
distance. 

Comment. A total of nine mm. of reces- 
sion of the medial recti and 16 mm. of re- 
section of the lateral recti was done for an 
esophoria with intermittent esotropia. Con- 
sidering the moderate degree of deviation 
originally present, a remarkable amount of 
surgery was required to correct it. This case 
serves to emphasize the well-known fact that 
it is unwise to predict the exact result that 
will be obtained from any one muscle opera- 
tion or to be dogmatic in stating to patients 
or parents that only one or at most two 
operations will be necessary to correct a 
given deviation. 

TOXOPLASMIC IRIDOCYCLITIS 

Dr. J. Westey McKinney reported the 
case of Mrs. M. A. B., aged 53 years, who 
was first seen for examination on December 


13, 1954. She had been under treatment for 
iridocyclitis for two months previously. The 
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eyes had been red and without pain at first, 
but later there was continued pain and blur- 
ring of vision in the left eye. Treatment had 
apparently consisted of cortisone by mouth 
and atropine locally. 

Examination revealed moderate pericor- 
neal injection of each eye, large keratic pre- 
cipitates, and weblike deposits on the en- 
dothelium of each cornea, There were ex- 
tensive posterior synechias in the left eye 
and some vitreous dust. All inflammatory 
signs were worse in the left eye than in the 
right. The fundi were normal. A complete 
physical examination was negative. 

She was given a 10-day course of Chloro- 
mycetin by mouth and atropine and heat. 
Because of the evident granulomatous, as 
well as serous, nature of the iridocylitis and 
the apparent failure to respond to cortisone 
previously, no cortisone was given. No im- 
provement was noted from the Chloro- 
mycetin. On January 3, 1955, antituberculous 
therapy was begun with a combination of 
streptomycin and dihydrostreptomycin, PAS, 
and isoniazid. 

For about three weeks the eyes seemed 
to be improving a little but, on February 7th, 
her signs and symptoms became much worse, 
especially in the left eye. Vision in the right 
eye remained 20/20 but in the left eye was 
reduced to 20/200. The tension at this time 
was found to be 52 mm. Hg (Schigtz) in 
the right eye and 46 mm. Hg in the left. 

Gonioscopy showed no abnormality in the 
right eye, and the cornea of the left eye was 
not cleared enough by sodium carboxy- 
methylcellulose to permit a view of the angle 
of the anterior chamber. 

Diamox was started and continued at a 
dosage of 250 mg. every 12 hours. Her ten- 
sion was quickly brought to normal and re- 
mained below 30 mm. Hg (Schigtz) as long 
as this dosage was continued. The tension 
rose above 30 mm. Hg on a smaller dosage. 
No untoward symptoms were noted from 
the Diamox. 

In casting about for other causes for the 
persistent iridocyclitis, it was decided to send 


blood to the United States Public Health 
Service Laboratory for the Sabin-Feldman 
dye test to toxoplasmosis. The report came 
back positive in a dilution of 1 :256, indicat- 
ing the possibility that this was in fact a 
toxoplasmic iridocyclitis. 

On the advice of Dr. Colvin L. Gibson of 
the United States Public Health Service 
Laboratory, the treatment was begun with 
Daraprim and sulfadiazine. Daraprim is an 
antimalarial drug, which, in combination 
with sulfadiazine, has seemed to be of bene- 
fit in toxoplasmosis. Daraprim, 50 mg. daily, 
was given along with sulfadiazine, 2.0 gm. 
daily. 

Within one week after beginning the treat- 
ment for toxoplasmosis, the inflammatory 
condition of the eyes began to improve, and 
clearing has progressed since. For six weeks 
there have been no keratic precipitates or 
other evidence of inflammation in the right 
eye. The left eye still showed a few pig- 
mented keratic precipitates and a few cells in 
the anterior chamber. There was, however, 
no ciliary injection and vision has returned 
to 20/20. For the past three weeks the ten- 
sion has been normal without the use of 
Diamox. 

On June 6, 1955, approximately two 
months after completing antitoxoplasmic 
treatment, there was no evidence of intra- 
ocular inflammation. Vision was 20/20 in 
each eye. 

The Sabin-Feldman dye test has shown 
a titer of 1/64 on three occasions since the 
first report of 1/256. The toxoplasmin skin 
test was negative. 

The course of this case, together with the 
positive dye test and the absence of other 
findings, is suggestive Of a toxoplasmic eti- 
ology of the iridocyclitis. 

Discussion. Dr. Don E, Eyes and Dr. 
Co.tvin L. Greson of the United States 
Public Service Laboratory of Tropical Dis- 
eases: 

Dr. McKinney’s case is a very good ex- 
ample of presumptive toxoplasmosis involv- 
ing the eye, with possible response to specific 
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medication. Such cases are being recognized 
more and more frequently as knowledge of 
this entity develops. 

Due to the limitations of laboratory diag- 
nostic methods, demonstration of the eti- 
ologic agent in such cases is very difficult, 
since excision of the eye is necessary. For 
that reason indirect methods must be used 
and all information must be weighed very 
carefully in reaching a conclusion. Briefly, 
toxoplasmosis of the eye produces a granu- 
lomatous lesion, usually of the retina or uveal 
tract. The cases are characterized by a failure 
to respond to antituberculous therapy or 
therapy for other known causes of similar 
lesions. Some of the cases respond to treat- 
ment with Daraprim (pyrimethamine) and 
sulfonamides. The cases show a positive re- 
sponse to the dye test for toxoplasmosis, but 
in many cases the titer is low. 

As a consequence, a diagnosis of toxo- 
plasmosis must be made, at present, by a 
careful consideration of all information per- 
taining to the known causes of uveitis and 
retinochoroiditis and must remain presump- 
tive. Even so, some investigators are of the 
opinion that perhaps a quarter of all such 
cases are due to Toxoplasma. That positive 
serologic findings are correlated with the 
presence of the eye disease is attested by 
the fact that in our experience, 77 percent 
of the sera from eye cases have tested posi- 
tive, compared with only 26 percent of a 
comparable group of healthy adults, and the 
eye cases have generally shown higher titers. 
Even though this would seem to indicate 
a Statistical relationship between postive find- 
ings and the eye disease, positive serologic 
reactions are so frequent in the healthy popu- 
lation that such findings in an individual case 
cannot be taken as definite proof of toxo- 
plasmic etiology. On the other hand a nega- 
tive serologic test probably indicates etiology 
other than Toxoplasma, and the positive 
test is an important bit of data to consider 
along with the other findings in each indi- 
vidual case. 

Because living Toxoplasma organisms are 
used in performing the dye test and a de- 


finite hazard for laboratory personnel there- 
fore exists, very few laboratories do the test 
and it is not generally available to physicians 
for diagnostic purposes. Inasmuch as our 
organization has an active research program 
devoted entirely to this disease, we can offer 
this gratuitous service on a limited basis 
to physicians who are willing to further our 
research by permitting us to gather clinical 
and epidemiologic data on the patients tested. 
In cases where other probable diagnoses seem 
unlikely and toxoplasmosis is suspected, sera 
should be sent to the Laboratory of Tropical 
Diseases, U. S. Public Health Service, 874 
Union Avenue, Memphis, Tennessee. 

Although several reports of benefit from 
treatment with Daraprim and sulfonamides 
have appeared, insufficient cases have been 
treated to determine the necessary dosage 
and duration of treatment. The original dos- 
age of 50 mg. per day of Daraprim used 
by Dr. McKinney probably represents the 
maximum dosage which should be used in 
man, for even at this level toxicity may de- 
velop. It must be kept in mind that the drug 
is potentially dangerous and that its use in 
man has not been extensively explored. Fre- 
quent blood studies are essential to insure 
that hemapoietic function is not impaired, 
and the drug should be discontinued if mal- 
function develops. 

Sulfonamides should be used with the 
Daraprim in the usual dosages (four to six 
gr. per day for adults) as there is a very 
strong synergistic interaction between Dara- 
prim and the sulfas. Sulfadiazine or triple 
sulfonamide are recommended and animal 
experimentation indicates that Gantrisin or 
Elkosin are relatively much less effective. 
Treatment should probably not be under- 
taken unless the lesions are active as it is 
likely that the drugs have an effect only 
upon actively multiplying parasites. Unless 
toxicity develops, treatment should be con- 
tinued for at least two weeks. 


Eugene A. Vaccaro, 
Recording Secretary, 
Eye Section. 
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COLLEGE OF PHYSICIANS 
OF PHILADELPHIA 
SECTION ON OPHTHALMOLOGY 
April 19, 1956 
Dr. I. S. TassMAn, Chairman 


Toxic AMBLYOPIAS: A RE-EVALUATION 

Dr. ALBert M. Ports ( Cleveland, Ohio) : 
The concept of toxic amblyopia is essentially 
a residual one which has remained after sub- 
tracting diseases with ophthalmoscopic find- 
ings from the ancient concept of gutta serena. 
It therefore causes the lumping together of 
entities with many different biochemical 
mechanisms and different local sites of action. 
This causes unnecessarily muddled thinking 
in a medical science where the tools are avail- 
able to work out specific biochemical mech- 
anisms of disease. 

Three examples considered in some detail 
serve to illustrate the disadvantages of the 
concept of toxic amblyopia. 

One of these is the case of methyl-alcohol 
poisoning which has been under study for 
some years in the Western Reserve Labora- 
tory. Because of the difficulties in controlling 
variables in human poisoning cases, animal 
experimentation was resorted to. It was 
soon found that methanol poisoning in lower 
animals was simply organic solvent narcosis 
and bore little relationship to the human 
disease. In rhesus monkeys, however, the 
human disease picture was faithfully repro- 
duced, and on analysis proved to be three 
concentric diseases which could be demon- 
strated separately with proper technique. 

Disease I was the organic solvent narcosis 
seen in any animal with doses of 10 gm./kg. 
of methanol and similar to poisoning with 
comparable doses of ethyl alcohol. Disease 
II was seen in monkeys with lower doses of 
methanol and characterized by a latent 
period of approximately 20 hours followed 
by the onset of acidosis and death. If acido- 
sis was combatted by administration of base, 
Disease III was seen. This is central ner- 
vous system involvement independent of 
acidosis and specifically is manifested by 


severe retinal edema and optic neuritis, and 
by necrosis of the basal ganglia, and some- 
times late death. 

Thus in the case of methyl-alcohol poison- 
ing, one is dealing with an unsuspectedly 
complex entity which is not in the least de- 
void of ophthalmoscopic findings and thus 
is really not an amblyopia at all. 

The second example is the so-called to- 
bacco-alcohol amblyopia. To understand its 
creation and persistence in the face of so 
many logical arguments against it, one must 
appreciate the high moral note at its incep- 
tion and should recall its companion, Burn’s 
amaurosis, which inexplicably fell by the 
wayside much earlier. In the light of modern 
work—the statistical study by Usher and 
the nutritional investigations of Carroll—it 
is evident that tobacco-alcohol amblyopia is 
not toxic at all but a deficiency disease and 
is related to tobacco and alcohol only through 
their anorexic effect. 

The third example is that of mescaline 
intoxication which by definition may cer- 
tainly be called a toxic amblyopia. How- 
ever, if we do so we lump the diseases due 
to retinal involvement such as methanol 
poisoning with those that affect the occipital 
cortex—a piece of irrationality that has 
neither anatomic nor biochemical logic to 
defend it. 

For these reasons it may be that the con- 
cept of toxic amblyopia which served us 
well in the days of descriptive medicine, is 
proving a logical incumbrance in this day of 
biochemical and biophysical mechanism, and 
should be given an honored resting place. 

William E. Krewson, 3rd., 


Clerk. 


MADRID 
OPHTHALMOLOGICAL 
SOCIETY 


April 13, 1956 
Dr. ARJONA, presiding 
OcuLo-Muco-CUTANEO SYNDROME 


Dr. Det Rio CaBaNas surveyed the study 
on this syndrome, and selected Schreck’s 
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classification, listing a cutaneous muco-oculo- 
epithelial syndrome and a muco-oculo-meso- 
dermic syndrome. The first group would in- 
clude (1) exudative erythema multiforme, 
the erythematous variety of Stevens- Johnson 
syndrome, Rendu syndrome and so forth; 
(2) the bullous variety of vulgar pemphigus, 
ocular pemphigus, hereditary bullous epi- 
dermolysis both in its dystrophic and simple 
forms. 

The second syndrome that Schreck de- 
scribes would include Behcet's disease. 

A third group could include Reiter’s dis- 
ease. 


Dr. del Rio Cabafias reviewed Behcet's 
disease and presented a case of the disease. 


CONJUNCTIVAL HEMORRHAGES 


Dr. Marin Amat discussed conjunctival 
hemorrhages and their treatment. The eti- 
ology was classified and reviewed, including 
the essential type of hemorrhage. Prognosis 
and local and general treatment were men- 
tioned, adding his use in intense hemor- 
rhages of galvanic cautery with a fine plati- 
num needle to the bleeding vessel. 

Olga Ferrer, 
Translator. 


OPHTHALMIC MINIATURES 


As a consequence of chronic posttraumatic sepsis, one can see small, 
white (but also red) spots of various size and configuration, usually 
bilateral, located near the optic nerve papilla and the macula lutea. 
Roth: Retinitis septica 
(Deutsche Ztschr. f. Chir., 1:471, 1872). 


In the course of septicemia, I have observed the appearance of hemor- 
rhages in the retina. These were nearly always round or irregular and 
of various sizes. In the greater proportion of these, there were white 
centers of various sizes which seemed to appear at the same time as 


the hemorrhages. . 


. . In addition to these, I observed characteristic 


white spots in the retina which I have called “Roth’s spots.” 
M. Litten: Ueber Septische Erkrankungen 
(Ztschr. f. klin. Med., 2:413, 417, 1880.) 
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THE DEBUT OF 
GLAUCOMA THERAPY 

Previous editorials in THE JOURNAL have 
commemorated the centennials of the amaz- 
ing achievements of Albrecht von Graefe in 
ophthalmoscopy (Anno mirabile, 33:160, 
July, 1950); in founding the Archiv fiir 
Ophthalmologie (German ophthalmology, 
37:124, January, 1954) ; in the comprehen- 
sion of glaucoma (Glaucoma simplex, 40: 
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440, September, 1955) ; and in the initiation 
of clinical perimetry (Evolution of clinical 
perimetry, 42:316, August, 1956). This year 
marks the centennary of the announcement 
of his startling discovery of iridectomy as a 
remedy for acute glaucoma. The story of 
this epochal contribution is best told in his 
own words (excerpted from the admirably 
condensed translation by Francis Heed Adler 
[ Arch. Ophth., 1:71-86, 1929] ): 


480 


“The whole question of glaucoma therapy 
took on a different aspect when I realized 
that the blindness was to be attributed to an 
increase in intraocular pressure. As a cura- 
tive measure I propose that by some means a 
lowering of intraocular pressure be effected. 
Paracentesis had the great advantage of 
proving that many symptoms of glaucoma, 
such as the corneal anesthesia, depended on 
the rise of pressure. Unfortunately the bene- 
ficial results proved only temporary. After a 
period of improvement, deterioration began, 
not, as a rule, in the form of a violent in- 
flammation, but as chronic glaucoma. I tried 
methodical repetition of the paracentesis, but 
each time the therapeutic effect became 
shorter in duration and finally the vision 
ceased to improve. 

“T began to question whether it was pos- 
sible to obtain a more permanent reduction 
of pressure. In operations for partial staphy- 
loma of the cornea, I noticed that after an 
iridectomy the ectatic part frequently receded 
to the normal level of the cornea. In fact I 
saw cases in which repeated attempts to 
correct the staphyloma failed until an iridec- 
tomy was performed. 

“Fortified by these facts I felt justified in 
performing an iridectomy in glaucoma. I 
began to use this method in June, 1856, and 
from that time applied it in cases of acute 
glaucoma. The immediate effect appeared 
favorable. A continuous improvement be- 
came apparent as the observations were pro- 
longed. The signs of glaucoma gradually dis- 
appeared. After observing many patients for 
more than nine months, I believe the opera- 
tion of iridectomy to be a curative measure 
to combat glaucoma. As I gradually became 
bolder, I began to operate in a few cases 
during the prodromal period, and was en- 
tirely satisfied with the results. Loss of 
vision did not occur in a single case follow- 
ing iridectomy. The ciliary pain and colored 
halos disappeared. The anterior chamber 
appeared deeper than before. The effect 
seemed to be permanent. I usually advise 
patients to submit to an operation when the 
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prodromal symptoms appear, especially if 
diminution of vision occurs. One should not 
wait for a severe inflammatory attack. Even 
if an iridectomy affords complete relief from 
symptoms during the acute stage, the whole 
management of the patient at the time de- 
mands greater care and caution, and the 
operation itself is more painful. Changes in 
the iris, fixed pupils, and paralysis of ac- 
commodation usually continue. 

“T operated on more than 20 eyes shortly 
after the outbreak of the first marked inflam- 
mation. I became convinced that immediate 
iridectomy was necessary. Every delay 
causes increased damage, and the surest help 
for the inflammation lies in the operation. 
After the operation not only did the symp- 
toms improve, but a rapid clearing of the 
media occurred in every case. Seven days 
after the operation, the eyeground could be 
seen clearly with the ophthalmoscope. Visual 
acuity as a rule improves immediately. Sub- 
sequent improvement may be explained from 
the resumption of the retinal functions which 
have been depressed by the intraocular pres- 
sure. The main effect on visual acuity occurs 
in two to three weeks. By this time, the con- 
gestion of the eye has usually subsided. In all 
the cases in which operation was performed 
within two weeks after the beginning of the 
inflammation, a complete restoration of vi- 
sion occurred. It is certain that a similar 
inhibition of the glaucomatous process has 
never occurred spontaneously or after any 
other form of treatment. 

“The effectiveness of the operation often 
disappears completely if there is a beginning 
excavation. Iridectomy offers more hope 
than any other treatment, even though it 
frequently is only a delay in the approach 
of blindness. Although it was on patients 
with chronic glaucoma that I first performed 
iridectomy, I yet cannot pass final judgment 
on this method in this group. In general, a 
rather early cupping is unfavorable; hence, 
an extremely early diagnosis is of essential 
importance. Once cupping of the optic nerve 
occurs, it never disappears. 


“Concerning the operative procedure it- 
self, the following points should be ob- 
served : 

“1. The wound must be slanting so that the 
point of entrance is about one mm, out in 
the sclera and the internal wound just at the 
limbus. In this way it is possible to draw out 
the iris up to the point of its ciliary inser- 
tion; this seems to be necessary for a good 
result. 

“2. Since the excised piece must be as 
large as possible, a broad, lance-shaped knife 
should be used. 

“3. The aqueous must be evacuated care- 
fully, because too sudden a release of the 
pressure may cause numerous hemorrhages. 

“In the acute cases in which vision is lost 
almost immediately, iridectomy must be per- 
formed whenever possible in the first few 
days of the disease. The theory of the cura- 
tive effect of iridectomy is far less certain 
than the empirical fact. A decrease in the 
secretory surface of the iris might account 
for a reduction in the quantity of the fluid. 
After the marked change in our views on 
glaucoma produced by the first ophthalmo- 
scopic examinations, I felt that further in- 
vestigation was imperative. I hope that I have 
assisted in solving some of the difficulties 
and that some one better equipped will soon 
bring this difficult task to a happy conclu- 
sion.” 

“Whatever is excellent is permanent.” The 
classic Graefe iridectomy has remained the 
most satisfactory therapy for acute glau- 
coma. When done in time it voth relieves the 
attack and prevents further attacks. But in 
glaucoma simplex the results of iridectomy 
proved unpredictable. Certain cases which 
healed with a “cystoid cicatrix” (v. Graefe) 
allowed the aqueous humor to escape under 
the conjunctiva and responded with the ten- 
sion adequately reduced. Many surgeons 
reasoned that this effect could be attained 
more definitely by procedures designed spe- 
cifically for this end (Coccius, iris inclusion, 


1859; de Wecker, bridge-sclerotomy, 1863; 
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Argyll-Robertson, scleral trephine, 1876). 
But nearly a half-century elapsed before 
such variations secured widespread profes- 
sional acceptance. In rapid succession then 
came the flap-sclerotomy of Herbert (1903), 
the sclerectomy of Lagrange (1905), the 
cyclodialysis of Heine (1905), the iriden- 
cleisis of Holth (1907), and the corneo- 
scleral trephining operations of Fergus and 
of Elliot (1909). 

James E. Lebensohn. 


CORRESPONDENCE 


SCLEROCLEISIS 
Editor, 
American Journal of Ophthalmology : 

I have read with interest the excellent 
paper on “Sclerocleisis” by Dr. A. B. Vicen- 
cio (THE JouRNAL, 42:402, 1956). May I 
mention that I have described previously a 
similar operation based on a scleral insert 
in the anterior chamber ( Klinika Oczna, 13: 
59, 1935). My paper was abstracted by Pro- 
fessor Lauber in the Zentralblatt fir die 
gesammte Ophthalmologie und ihre Grenzge- 
biete (34:328, 1935). 

I stated that current fistulizing operations 
have certain limitations. Both corneoscleral 
trephination and iridencleisis are susceptible 
of secondary infection, and the latter opera- 
tion deforms the pupil. In my operation of 
sclerencleisis, filtration is effected by insert- 
ing two thin slices of sclera in the corners 
of the corneal wound. After dissection of the 


Fig. 1 (Arkin) 


Fig. 2 (Arkin) 
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conjunctiva, as in the Elliot operation, two 
vertical sections of scleral tissue are elevated 
with a von Graefe knife, keeping the attach- 
ment at the limbus intact (fig. 1). A kera- 
tome incision and iridectomy follow, after 
which the scleral slices are turned down with 
a spatula and manipulated through the cor- 
neal wound into the anterior chamber (fig. 
2). Ten cases of absolute glaucoma were 
thus operated. A permanent reduction in 
ocular tension occurred in two cases, a tem- 
porary reduction in one. Absolute glaucoma 
is seldom benefited, however, by any pro- 
cedure. 

Dr. W. Reitsch described an identical 
operation under the same title, “Sclerenclei- 
sis” four years later (Klin. Monatsbl. f. 
Augenh., 102 :326, 1939). 

Will you kindly publish this note in THE 
JouRNAL. 

(Signed) Wiktor Arkin, 
Warsaw, Poland. 


BURIED CORNEOSCLERAL GUT SUTURES 


Editor, 
American Journal of Ophthalmology: 

In reference to the excellent report on 
“The use of corneoscleral gut sutures” by Dr. 
Frederick Stocker in the November (1956) 
issue of THe JouRNAL, I have used this tech- 
nique with minor variations adapted to the 
keratome incision for the past three years. 

My associate, Dr. Richard Dennis, de- 
scribed the method in a paper before the 
New England Ophthalmological Society in 
1954 and again in 1955. In October, 1956, 
I demonstrated the technique in a movie in 
Dr. Derrick Vail’s instructional course at the 
Academy meeting. We feel that this suture 
has great advantages and gives excellent re- 
sults, 

(Signed) Howard F. Hill, 
Waterville, Maine. 
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GLAUCOMA: TRANSACTIONS OF THE First 
ConFEerENCE. Edited by Frank W. Newell, 
M.D. New York, The Josiah Macy Jr. 
Foundation, 1956. 251 pages. Price : $4.50. 
This volume is a verbatim transcription of 

a three-day conference on glaucoma held in 

December, 1955, under the auspicies of the 

Josiah Macy Jr. Foundation. The list of par- 

ticipants in the conference reads like a 

Who's Who in glaucoma: Barany, Becker, 

Chandler, Grant, Kinsey, Scheie, Shaffer, 

Sugar, and von Sallmann to mention a few. 

Dr. Peter C. Kronfeld was chairman of the 

meeting and Dr. Frank W. Newell, the sec- 

retary. 

Three major topics were discussed, angle- 
closure glaucoma, central control of intra- 
ocular pressure, and physiologic and pharma- 
cologic factors influencing the resistance to 
aqueous outflow. The keynote of the con- 
ference was informality and this is reflected 
in the transactions where it is almost im- 
possible to find a thought carried through to 
completion without several interruptions. 
For example, a question put to Dr. Shaffer on 
page 18 leads to a fascinating discussion of 
the semantics of glaucoma which continues 
for the next 11 pages where Dr. Shaffer says 
(wistfully?) “I think we should go on to 
pupillary block mechanism.” (He goes on 
only for three paragraphs before a new dis- 
cussion erupts.) This unpolished presenta- 
tion is charming in that it allows the imagi- 
native reader to feel he is sitting in on the 
conference. The section includes some inter- 
esting comment on the psychiatric aspects 
of glaucoma by Dr. Ripley, an analyst. 

The second presentation is an elaboration 
of the ninth Proctor Lecture by Dr. von 
Sallmann and here the commentary by 
Barany aids greatly in clarifying some of 
Dr. von Sallmann’s erudite remarks. Barany 
then closes the conference with a report of 
his work on the chemical anatomy of the 
chamber angle. This work is in the fore- 
front of glaucoma research and is fascinat- 
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ing reading. All in all in this era of astro- 
nomically priced textbooks this book repre- 
sents a “best buy.” 

David Shoch. 


RADIODIAGNOSTIC EN OPHTALMOLOGIE. By 
E. Hartmann and E. Gilles. Paris, Masson 
et cie, 1955. 403 pages, 497 figures, index. 
Price: Bound volume, 5,700 francs. 

In 1936, the senior author published under 
the auspices of the Société Frangaise d’Oph- 
talmologie, a handsome and useful clinical 
atlas, La Radiographie en Ophtalmologice. 
It was not so widely known in this country 
as it deserved to be, for it was an excellent 
piece of work, and was soon out of print. 
The author “recoiled” from the prospect of 
revising it. However, due to the happy cir- 
cumstance that, as an ophthalmologist, he 
still maintained his interest and his work 
in radiology and, at the same time, an associ- 
ate radiologist, Gilles, was interested in oph- 
thalmology, this new book was evolved, a 
most satisfactory collaboration. 

The 17 chapters it contains include a dis- 
cussion, lavishly illustrated, of the oph- 
thalmo-radiology of the orbital boundaries, 
optic canal, sphenoid fissure, sphenomaxil- 
lary fissure, orbital fractures, orbital tumors, 
eyeball, intraocular foreign bodies, lacrimal 
pathways, sinuses of the skull, dental affec- 
tions, sella turcica, cranial vault, arteriogra- 
phy, ventriculography, encephalography, cis- 
ternography, phlebography, and, finally, le- 
sions of the cervical column. 

The techniques that are employed to show 
the affected area to best advantage and the 
interpretation of the findings are elaborately 
developed and adequately illustrated, so that 
even those of us who cannot read French 
will gain a good deal by studying the photo- 
graphs and recognizing the descriptions in 
words that are common to French and Eng- 
lish. 

The book is beautifully printed on excel- 


lent paper. 
Derrick Vail. 
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Tue Truta asout Eye Exercises. By 
Philip Pollack, O.D. Philadelphia, Chilton 
Company, 1956. 117 pages. Clothbound. 
Price: Not listed. 


This exposé of the fallacies of the Bates 
and allied systems of eye training is ad- 
dressed to the layman. William Horatio 
Bates, M.D., in his paranoic revolt against 
orthodox ophthalmology, joined with Ber- 
narr Macfadden, physical-culture faddist, 
and started a course of eye training that was 
advertised widely in Physical Culture Maga- 
zine. Since then the Bates system has re- 
ceived fresh support from time to time; in 
1932 from Gayelord Hauser, health cultist, 
and in 1942 from the pen of the noted novel- 
ist, Aldous Huxley. The Bates system 
sprouted with vigor in Germany and was 
adopted officially by the Nazi regime. In my 
review of the startling book of Aldous Hux- 
ley I wrote: “Aldous Huxley walks through 
the scientific looking-glass and pictures from 
his pseudoscopic view the phantasmagoria 
created by Bates in 1920, in which all knowl- 
edge of physiologic optics is scrapped, and 
cause and effect reversed in the seeing mech- 
anism. . . . The use of the imagination is 
stressed—and well it might be!” 

Batesism is essentially a mental healing 
cult, but believing is not seeing. Bennett Cerf 
related in the Saturday Review for April 12, 
1952, that while Huxley was delivering an 
address from memory he needed to consult 
his manuscript and then took a magnifying 
glass from his pocket to make the words 
visible. 

In 1956, Gov. Averell Harriman of New 
York signed a bill to protect the public 
“against exploitation by untrained and un- 
licensed persons who hold attractive promises 
of restoration of vision without glasses or 
drugs.” 

James E. Lebensohn. 
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Ex Oyo Sus ENrerMepapes. Edited by 
Conrad Berens M.D., and by Moacyr E. 
Alvaro, M.D, Sao Paulo, Brazil, Vademe- 
cum Editora, Ltda., 1954. Two volumes, 
1930 pages, 501 illustrations, some in 
color, index. Price: Not listed. 

The first edition of Dr. Beren’s well- 
known book appeared in 1936. It consisted 
of the work of 81 well-known international 
collaborators, and soon became popular. Dr. 
Alvaro, whom everybody knows and ad- 
mires, conceived the idea, in 1941, of trans- 
lating and adapting the work into Spanish 
for his own Latin-American colleagues, with 
the help of 83 well-known ophthalmologists 
in that area. It has been an arduous task, very 
well done. 

Although the material used is 20 years old, 
and ophthalmology has made enormous 
strides during this time, the fundamentals so 
well expressed by the original collaborators, 
many of whom are now deceased, will al- 
ways remain. The Latin-American collabora- 
tors have attempted to bring the material up 
to date, and have succeeded pretty well in 
doing this. It is notoriously difficult to put 
new wine in old bottles and have it sparkle. 
However, this work can be considered an 
exception to the proverb. Dr. Alvaro and his 
co-workers have made a fine contribution to 
the advancement of ophthalmology in their 
countries. 

The last chapter (74), “Actualizaciones,” 
adds the latest advances in ophthalmology 
and concerns the ophthalmoscopy of the 
periphery of the fundus, biomicroscopy of 
the fundus, Amsler’s campimetery, tonogra- 
phy, flicker fusion, uveitis, retrolental fibro- 


plasia (but written before our knowledge of 
the part played by oxygen), glaucoma, mi- 
otics, surgery, and the newer therapeutic 
agents, including Diamox. 
We in North America join in wishing 
Godspeed to this book. 
Derrick Vail. 


ADVANCES IN OPHTHALMOLOGY: VOLUME 
VI. Edited by E. B. Streiff. Basel, S. 
Karger, 1956. 372 pages, 42 figures, index 
for volumes I through VI. Price: Swiss 
francs, 48. 

This volume contains the excellent reviews 
on ophthalmology begun in 1952 under the 
editorship of Professor Streiff of Lausanne 
and which have been found to be most useful 
tools for the ophthalmic library worker. 
Volume VI begins with an original article 
in German of 111 pages by Prof. E. Biirki 
of Basel on the preservation of keratoplastic 
material in paraffin (liquid). Based on an 
impressive number of experiments with ani- 
mal and human material, he found that the 
excised cornea could be preserved for at 
least two weeks in liquid paraffin under cer- 
tain conditions, without losing its power to 
be successfully transplanted. 

P. A. Jaensch of Essen gives an exhaus- 
tive review in German of the world’s litera- 
ture on ocular motility, including mono- 
graphs, from 1947-1952. S. Forni of Geneva 
completes his review of the literature on 
cornea and sclerotic (1946-1951). The first 
part of this comprehensive review is to be 
found in Volume IV, page 265. Both parts 
are in French. 

Derrick Vail. 
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ABSTRACT DEPARTMENT 


EpiTep sy Dr. F. Herspert HAESSLER 


Abstracts are classified under the divisions listed below. It must be remembered that any given paper 
may belong to several divisions of ophthalmology, although here it is mentioned only in one. Not all of 
the headings will necessarily be found in any one issue of the Journal. 


CLASSIFICATION 


. Anatomy, embryology, and comparative oph- 
thalmology 

. General pathology, bacteriology, immunology 

. Vegetative physiology, biochemistry, pharma- 
cology, toxicology 

. Physiologic optics, refraction, color vision 

. Diagnosis and therapy 

. Ocular motility 

. Conjunctiva, cornea, sclera 
Uvea, sympathetic disease, aqueous 

. Glaucoma and ocular tension 


1 
ANATOMY, EMBRYOLOGY, AND COM- 
PARATIVE OPHTHALMOLOGY 

Brueckner, R., Sutter, E., Schenkel, R. 
and Hurter, G. The area centralis of the 
mammalian retina. Ophthalmologica 131: 
311-314, April-May, 1956. 

Brief reference is made to an appar- 
ently extensive histologic material of 
mammalian retinas. On the whole, the 
visual acuity of the animal, as judged 
from its living habits, seems to be closely 
related to the histologic differentiation 
of the central area. Some apparent excep- 
tions will be the subject of future study. 

Peter C. Kronfield. 


Flocks, Milton. The anatomy of the 
trabecular meshwork as seen in tangen- 
tial section. A.M.A. Arch. Ophth. 56:708- 
718, Nov., 1956. 

The author points out the advantage of 
tangential sections in the study of the 
structure of the trabecular meshwork. A 
method of making these sections is de- 
scribed. Three areas with different pat- 
terns are seen: the uveal meshwork, the 
corneoscleral meshwork, and the inner 
wall of Schlemm’s canal. (10 figures, 14 
references) G. S. Tyner. 
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. Crystalline lens 

. Retina and vitreous 

. Optic nerve and chiasm 

. Neuro-ophthalmology 

. Eyeball, orbit, sinuses 

. Eyelids, lacrimal apparatus 
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Meighan, E. Spence. Blood vessels of 
the bulbar conjunctiva in man. Brit. J. 
Ophth. 40:513-526, Sept., 1956. 

Numerous healthy eyes of all ages were 
studied with the slitlamp. The vessels 
were subjected to heat and to topically 
applied adrenalin of varying strengths. 
Vessels of definite structure seen were 
arteriorles, capillaries which were just 
large enough to pass single blood cor- 
puscles, venules, arteriovenous anasta- 


moses, and aqueous veins. The most strik- 
ing feature of these minute vessels was 
the existence of the arteriovenous com- 
munications which were wider in diame- 


ter than the capillaries and which re- 

mained open even after the application of 

adrenalin. (10 figures, 24 references) 
Morris Kaplan. 


Nover, A. and Mueller, W. Regenera- 
tion of the tear gland. Experimental 
studies. Arch. f. Ophth. 158 :106-112, 1956. 

This work is a continuation of former 
anatomic and histologic studies. Regener- 
ation of partially extirpated tear glands 
of rabbits was examined with the periodic 
Schiff reaction (PAS-reaction) according 
to Hotchkiss and Mcmanus. This reaction 
serves to demonstrate acid mucopolysac- 
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charides, and the authors were able to 
show that the amount of mucopolysac- 
charides decreased during the different 
stages of regeneration. In the beginning 
whole cells of a lobe show positive PAS 
reaction, later positive reactions are 
limited to the glandular ducts. The basal 
membranes of the lobes show a similar 
decrease in mucopolysaccharids during 
the process of regeneration. (4 figures, 
18 references) Ernst Schmerl. 


Steele, E. J. and Blunt, M. J. The blood 
supply of the optic nerve and chiasma in 
man. J. Anatomy 90:486-493, Oct., 1956. 

The gross blood supply and the intrinsic 
vascular anatomy of the optic nerve and 
chiasma are described and the data made 
more impressive by beautiful illustrations 
on two plates. The findings are discussed 
and compared with those of other anat- 
omists. Comment is made on the signifi- 
cance of some of the findings. 

Irwin E. Gaynon. 


Wolter, J. R. and Liss, L. Centrifugal 
(antidromic) nerve fibers in the human 
optic nerve. Arch. f. Ophth. 158 :1-7, 1956. 

In the optic nerve of two patients from 
whom the eye had been removed 11 and 16 
years before, numerous delicate nerve 
fibers were intact. This datum is evidence 
of the existence of centrifugal fibers in 
the optic nerve. (5 figures, 14 references) 

F. H. Haessler. 


Wolter, J. Reimer. Further evidence for 
the existence of centrifugal nerve fibers 
in the human retina. Arch. f. Ophth. 158: 
235-240, 1956. 

Cajal described an end bulb which de- 
velops at the distal end of the proximal 
segment of the axone at the site of injury. 
Wolter found such bulbs both on fibers 
whose course is toward the nerve head and 
away from it. In this case the end bulbs 
were the substrate of “cotton-wool” exu- 
dates. (5 figures, 8 references) 

F. H. Haessler. 


Wolter, J. Reimer, The structure of the 
papilla of the human eye. Arch. f. Ophth. 
158 :268-276, 1956. 

The supporting structure of the papilla 
consists of a posterior portion of con- 
nective tissue, well known as the lamina 
cribrosa, and an anterior glial portion. 
The latter, which has been widely ig- 
nored, resembles a shallow wicker basket 
and is an important, caplike glial struc- 
ture which acts as an important support- 
ing, protective and nutritive organ for the 
nerve fibers which traverse it. (8 figures, 
6 references) F. H. Haessler. 


2 
GENERAL PATHOLOGY, BACTERIOLOGY, 
IMMUNOLOGY 

Boerner, Ruth. Histologic and X-ray 
demonstration of intraocular bone forma- 
tion. Arch. f. Ophth. 158 :113-121, 1956. 

Of 515 enucleated eyes 21 showed pro- 
nounced intraocular ossification. The 
bone tissue probably had developed from 
connective scar tissue and showed lamel- 
lated structure, fat cells and bone marrow 
with blood cell formation. The X-ray 
films were taken in two planes and 
showed a variety of phenomena, To draw 
definite conclusions from these pictures 
with respect to the underlying substances 
does not seem to be permissible. (5 fig- 
ures, 20 references) Ernst Schmerl. 


Flamm, H. and Zehetbauer, G. Experi- 
mental listeriosis of the eye. Arch. f. 
Ophth. 158 :122-135, 1956. 

The authors state that only a small 
number of infections with Listeria mono- 
cytogenes have been reported. Listeria 
monocytogenes is a short gram positive 
rod belonging to the family of the coryne- 
bacteria. In order to get a more complete 
picture of the keratoconjunctivitis pro- 
duced by this organism the authors in- 
fected a number of rabbits and obtained 
the following findings. The listeriosis 
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began as an acute purulent conjunctivitis. 
The conjunctiva became chemotic, hemor- 
rhagic and necrotic. Small nodules 
formed, consisting of monocytes, The 
corneal process consisted of infiltration, 
ulceration, and vascularization. Recurrent 
erosions and pannus formation were ob- 
served. The iris was hardly affected. Gen- 
eral infections may develop. Mild ocular 
reinfections could be produced. Local 
treatment with terramycin, penicillin or 
aureomycin proved to be successful. (7 
figures, 3 tables, 23 references) 
Ernst Schmerl. 


Hofmann, H. Demonstration of Mol- 
luscum contagiosum in unilateral follic- 
ular conjunctivitis by means of the elec- 
tron microscope. Arch. f. Ophth. 158 :264- 
267, 1956. 


Small coccus-like bodies in the con- 
junctival smear from an eye with uni- 
lateral follicular conjunctivitis suggested 
elementary bodies of a virus because of 


their size, and Molluscum contagiosum 
seemed likely. Careful search with the slit- 
lamp yielded no evidence for Moliuscum 
contagiosum granulomata. By a method 
developed by the author, and which he 
describes, it is possible to transfer par- 
ticles recognized with a light microscope 
to the electron microscope and in this 
case the virus of Molluscum contagiosum 
was demonstrable. (1 figure, 10 refer- 
ences) F. H. Haessler. 


Nonnenmacher, H. Experimental study 
of the problem of neural dystrophy and 
its quantitative variants. Arch. f. Ophth. 
158 :280-296, 1956. 

This greatly abbreviated version of the 
author’s thesis for habilitation is a critical 
evaluation of the concepts of Speransky, 
which, the author thinks, were repudiated 
in most western countries and widely ac- 
cepted and propagandized in Germany. 
The author's repetition of Speransky’s ex- 
periments respecting the neurodystrophic 


process in the eye were completely nega- 
tive and cannot be used to support the 
general theories of Speransky. (71 refer- 
ences) F. H. Haessler. 


Oaks, L. Weston. Some products of 
twenty years’ experience with a physio- 
logic hypothesis of allergy. Tr. Pacific 
Coast Oto-Ophth. Soc. 31-41, 1955. 

A balance of the two antagonistic por- 
tions of the autonomic system is con- 
sidered vital to health. The degree of re- 
action is directly related to the extent of 
the parasympatheticotonia present. Re- 
versal of this condition to sympathetic 
dominance does not necessarily prevent 
an allergic reaction; nevertheless, treat- 
ment based upon this assumption is ef- 
fective. Of the sympathomimetic agents 
mentioned neosynephrine seems to have 
all of the advantages of adrenalin without 
any of its disadvantages. Histamine is val- 
uable in the treatment of allergy and is not 
considered a chemical precipitant of an 
acute allergic explosion. A solution of 
1/200,000 histamine acid phosphate is rec- 
ommended for topical application im un- 
usually resistant diffuse episcleritis. It 
will produce redness and discomfort for 
the first week or two and all symptoms 
may subside after three to six months. 
(28 references) Lawrence L. Garner. 


Wolter, J. Reimer, Pathology of ocular 
changes in diabetes. Klin. Monatsbl. f. 
Augenh, 129 :505-518, 1956. 

Capillary aneurysms were found in the 
retina of an eye with diabetic changes and 
of the central vein. Similar 
aneurysms were also found in the eye 
of a patient with marked atherosclerosis, 
who probably did not have diabetes. The 
aneurysms were demonstrated with a 
silver-carbonate staining. In the diabetic 
eye marked degenerations of the fine 
branches of the ciliary nervous plexus 
were also seen. (12 figures, 19 references) 

Frederick C. Blodi. 
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3 

VEGETATIVE PHYSIOLOGY, BIOCHEM- 
ISTRY, PHARMACOLOGY, TOXICOLOGY 

Barraquer, J. and Canadell, J. M. Ex- 
ophthalmic factor of human serum. Arch. 
chil. de oftal. 13 :54-61, Jan.-June, 1956. 

The authors injected 0.25 cc. of serum 
from patients with Graves’ disease, post- 
operative myxedema or hypophyseal oph- 
thalmopathy every six hours into the fish, 
Carassius auratus, var. japanicus, After 
about the sixth injection the eyes of the 
fish became exophthalmic if the serum 
contained the factor which the authors 
assume is probably identical with the 
thyrotropic hormone. (8 figures, 5 refer- 
ences) Walter Mayer. 


Beswick, J. A. and McCulloch, C. Ef- 
fect of hyaluronidase on the viscosity of 
the aqueous humour. Brit. |]. Ophth. 40: 
545-548, Sept., 1956. 

Since the rate of flow of a liquid is 
inversely proportional to its viscosity and 
since hyaluronidase increases the rate of 
outflow of the aqueous, this substance 
might alter the viscosity of the aqueous. 
An experiment was undertaken to study 
this effect on the aqueous. It was deter- 
mined that in vitro the addition of the 
solutions had no effect on the rate of flow 
of aqueous, however in oculo the rate of 
flow was appreciably decreased by hyalu- 
ronidase which was probably changed to 
polymerized hyaluronate. (2 tables, 6 ref- 
erences) Morris Kaplan. 


Boehringer, H. R., Steiger, R. M. and 
Wunderly, C. Clinical and biochemical 
studies of the secondary aqueous of man. 
Arch, f. Ophth. 157 :543-558, 1956. 

The authors studied the secondary 
aqueous of man using newer methods and 
found: 1. a few erythrocytes regularly, 
2. the amount of proteins variable, de- 
pending upon the more or less complete 


removal of the first aqueous, 3. a more 
pronounced increase in protein where a 
local hyperemia had been produced in ad- 
vance, 4. the concentration of ascorbic 
acid and fluorescein in normal limits, and 
5. an increase in specific gravity of the 
secondary aqueous. (7 figures, 5 tables, 
27 references) Ernst Schmerl. 


Bonavolonta, A. Water content and 
refractive power of the lens. Gior. ital. 
oftal. 9:282-293, March-April, 1956. 


The literature on the refractivity of the 
lens is reviewed, and the techniques for 
determining both the water content and 
the refractive power of the different strata 
of the lens in various animals of different 
ages are described. The results of the 
experiments are given in detail. They 
show that the amount of water present 
in the lens greatly influences, and perhaps 
actually determines the refractive power 
of the lens. (3 tables, 2 references) 

V. Tabone. 


Brindley, G. S. Resting potential of the 
lens. Brit. J. Ophth. 40 :385-391, July, 1956. 

Although much study of the metabolism 
of the lens has been reported, there have 
been no reports of the differences of elec- 
tric potential between the interior of the 
lens and the surrounding fluids. The ex- 
periments were carried out on eyes re- 
moved from frogs and rabbits and placed 
in Ringers solution ; electrodes filled with 
potassium chloride solution were used 
and the differences in potential were re- 
corded on oscillographs. The electrodes 
penetrated the lenses from either anterior 
or posterior surface and the interior of the 
lens was found to be electrically negative 
compared to its surroundings. The mean 
potential difference found between the 
lens and the vitreous humor was 74 mV. 
in the frog and 66 mV. in the rabbit. It is 
conceivable that alterations in this po- 
tential could account for altered perme- 
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ability to sodium and potassium which 
might be the earliest changes in cataract 
formation. (1 figure, 2 tables, 10 refer- 
ences) Morris Kaplan. 


Chatterjee, B. M. and Ghosh, B. P. 
Total ascorbic acid in aqueous humor and 
serum in Indian patients with and without 
cataract. A.M.A. Arch. Ophth. 56 :756-760, 
Nov., 1956. 

The relationship of the ascorbic acid 
content in the aqueous to that in the 
serum was approximately the same in 
patients with various types of cataract 
and with aphakia. The eyes with normal 
lenses showed a very low content of 
ascorbic acid in the aqueous. (1 table, 8 
references) G. S. Tyner. 


Christiansson, John. The influence of 
hyaluronidase on the rate of diffusion in 
the vitreous body in vivo. Experiments 
with radioactive phosphorus on rabbit 
eyes. Acta Ophth. 33 :570-582, 1955. 


Reference is made to the literature on 
the subject of diffusion in the vitreous 
body, and to the author’s investigations on 
the distribution of radioactive phosphorus 
in the normal vitreous. The aim of this 
investigation was to determine whether 
the diffusion in the vitreous takes place 
at a different rate after the disaggrega- 
tion of the hyaluronic acid. The method 
consisted in injecting hyaluronidase di- 
rectly into the vitreous body of healthy 
eyes, and waiting until the traumatic re- 
action subsided. Radioactive phosphorus 
was then injected intraperitoneally and its 
distribution in the vitreous studied with 
the Geiger-Miller counter. In static ex- 
periments, the distribution of orthophos- 
phate was found to be maintained, and 
there was no equalization in the concen- 
tration in the anterior chamber and the 
vitreous humor. Dynamic experiments 
with injections of radioactive phosphorus 
showed that the rene-val of orthophos- 


phate in the vitreous body is independent 
of the structure of the hyaluronic acid. 
(1 figure, 4 tables, 10 references) 

Ray K. Daily. 


Dardenne, U., Kleifeld, O. and Schae- 
fer, G. Age and aldolase activity in dif- 
ferent layers of beef lens. Arch. f. Ophth. 
158 :172-181, 1956. 

Former studies by several authors had 
shown that the adenosintriphosphate in 
lenses of old animals (rabbit and beef) 
is comparatively diminished. Simultane- 
ously glycolysis is decreased. The present 
work is a study of the activity of several 
glycolytic enzymes and especially of al- 
dolase. The author used the method of 
Dounce and Beyer (J. of Biol. Chem. 173: 
160, 1948) and found the aldolase activity 
of calf lenses about 60% higher than that 
of lenses of old animals. The aldolase 
seems to decrease from the center to the 
periphery of the aging lens. The capsule 
also could be shown to contain some al- 
dolase. (7 tables, 31 references) 

Ernst Schmerl. 


Dardenne, U. and Schaefer, G. The 
activation of several substances upon the 
aldolase activity of beef lens. Arch f. 
Ophth. 158 :182-189, 1956. 

The authors used the same method as 
mentioned before to investigate whether 
certain substances would inhibit or stimu- 
late aldolase activity. It seemed that the 
following substances did not affect al- 
dolase activity: galactose, naphthaline, 
dinitrophenol, iodine, cysteine, and ions 
of the heavy metal group. (5 tables, 27 
references) Ernst Schmerl. 


Fuchs, R. and Kleifeld, O. The be- 
havior of water-soluble lens protein of 
young and old animals in paper electro- 
phoresis. Arch. f. Ophth. 158 :29-33, 1956. 

Protein fractions I and II increase with 
age whereas fraction III decreases. The 
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authors point out that further investiga- 
tion is needed to decide whether 1. the 
lens fibers that arise in postembryonal de- 
velopment require other enzymes for pro- 
tein synthesis or 2. the enzymes normally 
present are functionally modified. (2 fig- 
ures, 3 tables, 13 references) 
F. H. Haessler. 


Gasparian, E. The mineral content of 
the blood in patients with tuberculosis of 
the eye treated with vitamin D2 and strep- 
tomycin, Vestnik oftal. 5:38, Sept.-Oct., 
1956, 

The content of potassium, calcium, 
magnesium, phosphorus and sodium chlo- 
ride was examined in 40 patients with 
various forms of tuberculosis of the eye; 
13 patients were treated with vitamin D2 
and 27 with streptomycin. The only 
changes found were the increase of cal- 
cium in patients receiving vitamin D2, and 
the decrease of the blood content of phos- 
phorus and magnesium in patients treated 
with streptomycin. Since the tuberculosis 
of the eye was local only, there were evi- 
dently no important changes of the me- 
tabolism of the organism. 

Olga Sitchevska. 


Gloster, J. Reaction between dehy?ro- 
ascorbic acid and dialysed lens extract in 
vitro. Brit. J. Ophth. 40:536-544, Sept., 
1956. 


The presence of large amounts of as- 


corbic acid in the aqueous humor is 
generally assumed to be due to the trans- 
fer of this substance from the blood 
plasma by way of the ciliary body but 
recently it has been suggested that the 
ascorbic acid might result from the de- 
hydroascorbic acid in the lens. Rabbit 
lenses were removed and incubated with 
dehydroascorbic acid at various tempera- 
tures; the product of this reaction was 
principally ascorbic acid, the rate of for- 
mation of which was increased if the lens 
extract had previously been heated. It 
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was felt that possibly the glutathione in 
the lens accounted for this reaction but 
more probably it was due to other sul- 
phydryl compounds present in the lens. 
(3 figures, 3 tables, 16 references) 
Morris Kaplan. 


Grant, W. Morton. Ophthalmic phar- 
macology and toxicology. A.M.A. Arch. 
Ophth. 56 :299-316, Aug., 1956. 

The pertinent literature for the year is 


abstracted. (116 references) 
G. S. Tyner. 


Hinz, O. S. and Fuhr, J. Electrophore- 
tic examinations of the proteins in the 
subretinal fluid. Klin. Monatsbl. f. Au- 
genh. 129 :495-499, 1956. 

The examinations were done on eleven 
eyes with a high retinal detachment. The 
protein content was between 0.4 and 2.6 
gm. percent. The x-fraction was found in 
five instances, the t-fraction is six. 

In two cases of inflammatory detach- 
ment the protein content was 32 and 9.2 
gm. percent. (1 table, 16 references) 

Frederick C. Blodi. 


Hockwin, O., Kleifeld, O. and Arens, P. 
The effect of potassium cyanide and 
monoiodacetic acid. Arch. f. Ophth. 158: 
47-53, 1956. 

Potassium cyanide rapidly reduces the 
oxygen consumption of the lens 70 per- 
cent. In the phosphate metabolism after 
an initial inhibition of ATP** catabolism 
there is predominantly a reduction of 
anabolism. The seven-minute hydrolyz- 
able phosphate content is reduced and that 
of lactic acid is increased. Vitamin C and 
glutathion in the lens remains unchanged. 

Monoiodacetic acid brings about a grad- 
ually increasing inhibition of 
consumption which is greater than that of 
KCN and finally stops all respiration. In 
the lens ATP* catabolism and residual 
phosphate synthesis is initially increased ; 
later there is inhibition of ATP**. The 


oxygen 
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seven-minute hydrolyzable phosphate, 
lactic acid, glutathione and vitamin C 
are diminished. (3 figures, 1 table, 6 refer- 
ences) F. H. Haessler. 


Hofmann, H. and Lembeck, F. Phar- 
macologic study of isolated human extra- 
ocular muscle. Arch. f. Ophth. 158 :277- 
279, 1956. 

The isolated muscles react with cone 
traction to acetylcholin, succinylcholin 
and dekamethonium. Esserine potentiates 
the action of acetylcholin and curare in- 
hibits it which is in harmony with wide- 
spread occurrence of “fibers with field 
structure.” (3 figures, 9 references) 

F. H. Haessler. 


Hollwich, F. and Ulmer, E. Experi- 
ences with a new mydriatic. Klin. 
Monatsbl. f. Augenh. 129 :685-687, 1956. 

A new parasympatholytic drug (Ro 1- 
7683 Hoffmann-La Roche) was tried on 
71 normal persons. Mydriasis is prompt 
and maximal within one hour. There is a 
long-lasting cycloplegia. A % percent so- 
lution was used. Frederick C. Blodi. 


Jorgensen, Viggo. The effect of hyper- 
ventilation on flicker fusion frequencies 
with foveal images of different sizes. Acta 
Opht. 33 :615-621, 1955. 

The literature on the factors affecting 
flicker fusion frequency is briefly re- 
viewed, and the data of the author’s in- 


vestigation reported and charted. The aim 
of the investigation was to test the effect 
of hyperventilation upon the flicker fusion 
frequency with varying areas of retinal 
images, from the smallest visible size up 
to fields covering the entire rod-free zone 
with light and dark backgrounds. The ap- 


paratus and the experimental technique 


are described. It was found that the hyper- ° 


ventilation does not affect the fusion fre- 
quency if an area corresponding in size 
to a single cone is stimulated. With the 
increase in size of the foveal images, per- 


cent differences between flicker fusion 
measurements under hyperventilation and 
normal conditions rise rapidly to around 
20 percent for the black background, and 
to 36 percent for a white background. The 
effect of hyperventilation is interpreted 
as an interaction partly between single re- 
ceptors inside average receptive fields and 
partly between different functional units. 
(2 graphs; 11 references) 
Ray K. Daily. 


Kleifeld, O., Ayberk, N. and Hockwin, 
O. ATP synthesis in extracts of lenses in 
young and older animals. Arch. f. Ophth. 
158 :34-38, 1956. 

Adenosintriphosphoric acid synthesis is 
less in lens extract of older animals than 
in that of young ones. This is also true of 
the cortex. In the sclerosed nucleus of the 
aged lens this property is all but lost 
whereas in a young lens, after the addition 
of hexosediphosphate, it is almost as great 
as in the cortex. (1 figure, 4 tables, 12 


references) F. H. Haessler. 


Kleifeld, O. and Hockwin, O. The effect 
of dinitrophenol, (DNP) ethylendiamin- 
tetracetic acid, diamox and butazolidin on 
the metabolism of the lens. Arch. f. Ophth. 
158 :54-63, 1956. 

The authors found that all of these sub- 
stances influence the phosphate metabo- 
lism of the lens. Diamox increased the 
labeled residual phosphate whereas the 
three other substances caused a decrease. 
ATP® is reduced by DNP and buta- 
zolidin. The oxygen consumption is in- 
itially increased by ethylendiamintetra- 
cetic acid, and glutathion and vitamin C 
are reduced. DNP brought about a reduc- 
tion of seven-minute hydrolyzable phos- 
phate and butazolidin did so only slightly. 
(4 figures, 6 tables, 6 references) 

F. H. Haessler. 


Kleifeld, O., Hockwin, O. and Ayberk, 
N. The effect of sodium fluoride on the 
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metabolism of the lens. Arch. f. Ophth. 
158 :39-46, 1956. 

With the introduction of P* into the 
phosphate fractions and the polarographic 
determination of oxygen consumption, it 
is possible to assess metabolic changes in 
the lens. NaF first leads to an increase of 
intermediate products of phosphate me- 
tabolism as a result of inhibition of catab- 
olism. At the start this phosphate ester 
seems uninfluenced. After the NaF has 
been active for a while the formation of 
this ester is also decreased. The phosphate 
esters which develop late in the “NaF 
lenses” are possibly not entirely identical 
with those of the normal lens. (4 figures, 
table,7 references) H. Haessler. 


Leopold, Irving H. Recent advances in 
ocular pharmacology. Tr. Pacific Coast 
Oto-Ophth. Soc. 43-69, 1955. 

Topical steroid therapy is effective in 
most lesions of the anterior segment but 
is definitely contraindicated in epidemic 
keratoconjunctivitis and in herpes sim- 
plex keratitis. The free alcohol prepara- 
tions penetrate far better than the acetate 
forms. Intraocular lesions are best treated 
by systemic therapy. The subconjunctival 
route of administration is superior to the 
topical method. The newer steroid prep- 
arations are more potent and have fewer 
undesirable side reactions. The combina- 
tion of an antibiotic with the steroid may 
be excellent in selected cases. If improve- 
ment is not noted within 24 hours the 
antibiotic should be changed. Peripheral 
neuritis following the prolonged use 
of isoniazid may possibly be prevented 
by the addition of pyridoxine. Triethy- 
lene melamine is useful as an adjunct 
to radiation therapy in the treatment of 
retinoblastoma ; when combined with ra- 
diation it has a definite effect on the rate 
of proliferation of the retinal cells. In 
the therapy of glaucoma, diamox is found 
of greatest value in the acute shallow- 
angle variety although its value in other 


types is not to be discounted. Its method 
of action is not thoroughly understood ; 
studies with tonography suggest that it 
brings about a diminution of the secre- 
tion of aqueous. (42 references) 
Lawrence L. Garner. 


Nieminen, Kauko A. Local digitalis 
treatment of the eye. Klin. Monatsbl. f. 
Augenh. 129 :687-691, 1956. 

The author analyzed a commercial 
preparation (tonicum “Stulln”) which 
purports to contain digitalis. However, 
no alkaloid was found and this homeo- 
pathic drug may have some psychothera- 
peutic value. (10 references) 

Frederick C. Blodi. 


Pommer, H. and Trichtel, F. Compara- 
tive studies of radioactive iodine in the 
eye after iontophoresis and intravenous 
injection. Arch. f. Ophth. 158 :81-86, 1956. 

One hour after iontophoresis the con- 
centration of radio-active iodine is greater 
in the anterior segment of the globe and 
one hour after intravenous injection its 
concentration is greater in the outer and 
the secreting tissues of the globe. Two 
hours after intravenous injection there is 
no difference in concentration in various 
parts of the eve but two hours after 
iontophoresis a markedly increased con- 
centration in the posterior segment of the 
globe is demonstrable. (1 figure, 1 table, 
10 references) F. H. Haessler. 


Piinder, Hermann. The value of new 
drugs; their indication and contraindica- 
tion. Klin. Monatsbl. f. Augenh. 129 :433- 
450, 1956. 

This is a review article on the advan- 
tages and disadvantages of some newer 
drugs. The indiscriminate use of antibi- 
otics is condemned and yet the author 
gives 20,000 units of penicillin subcon- 
junctivally after every operation, which 
did not prevent a panophthalmitis and 
the loss of the eye when pseudomonas 
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was introduced with a miotic after the 
operation. Ergot is advised for herpes 
simplex of the cornea, Cortisone is re- 
garded as the greatest advance in modern 
ophthalmology. Diamox was found of 
no value in choroidal detachment. Prisco- 
line is advised for chemical injuries. (6 
tables, 173 references) 
Frederick C. Blodi. 


Quednau, H.-O. Experimental cata- 
ractogenesis with sugar feeding. Arch. f. 
Ophth. 158 :64-70, 1956, 

In all previous experiments cataract 
was produced only in young rats but the 
fact was overlooked that the rat retains its 
fetal lenticular blood supply for 22 to 28 
days. The belief that characteristic ten- 
ticular opacities which follow carbo- 
hydrate diets in certain animals are 
analogous to certain human cataracts 
must be dropped. (3 figures, 40 references) 
F. H. Haessler. 


Riley, E. F., Evans, T. C., Rhody, R. B., 
Leinfelder, P. J. and Richards, R. D. 
Relative biological effectiveness of fast- 
neutron and X-radiation: survival and 
cataract studies of Swiss mice. Radiology 
67 :673-685, Nov., 1956. 

The authors record the extensive data 
which are the yield of their experimental 
work, F. H. Haessler. 


Schumacher, Heinz. Experimental 
studies of the mode of action of eserine. 
Ophthalmologica 131:173-178, March, 
1956. 

After a single instillation of eserine into 
the conjunctival sac of rabbits the author 
determined the resultant eserine concen- 
tration in the aqueous and in the tissues of 
the anterior segment of the eye. The alka- 
loid disappeared from the conjunctival sac 
within 15 minutes and reached the highest 
and most lasting concentration in iris and 
ciliary body. The constriction of the pupil 
roughly paralleled the eserine concentra- 


tion in the anterior uvea. (1 figure, 5 refer- 
ences) Peter C. Kronfeld. 


Schweer, G., Gruenkorn, M. L. and 
Michalik, M. Glucosamine of the vitreous. 
Arch, f. Ophth. 158 :71-80, 1956. 

Observations as well as general con- 
siderations do not support the concept 
that the ciliary epithelium is the place of 
transfer of hyaluronidase to the vitreous. 
Consequently the authors suggest that 
there may be widespread transfer of this 
substance into the vitreous from an intra- 
vitreal plexus of protoplasmic fibers. The 
existence of such a piexus and its func- 
tion of storage are supported by recent 
electromicroscopic findings. (4 figures, 4 
tables, 19 references) F. H. Haessler. 


Schweer, G. The glucosamine of the 
vitreous body. Changes of the concentra- 
tion in the aging vitreous of beef. Arch. f. 
Ophth. 158 :190-196, 1956. 

This is the author’s fifth communica- 
tion on the glucosamine of the vitreous 
body and one must refer to the former 
communications. He obtained the follow- 
ing average values for 1. glucosamine and 
2. hyaluronic acid expressed in ¥/cm*: 

in 2 to 3 months old animals 

(1) 99.6 + 2.6, (2) 174.4 
in 1 to 6 years old animals 

(1) 274.5 + 9.8, (2) 480.0 
in animals 7 years or older 

(1) 2016 + 11.2, (2) 353.0 

The author feels that the importance 
of the hyaluronic acid of the vitreous body 
consists in its quality and its degree of 
polymerization not less than its quanti- 
tative changes with age. (1 figure, 1 table, 
17 references) Ernst Schmerl. 


Staenglen, K. Experimentally produced 
retinal hyperemia for therapeutic pur- 
poses. Arch. f. Ophth. 157 :559-591, 1956. 

The author studied the effect of about 
40 substances upon the blood circulation 
of the eye and ear. He examined retinas 
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and external ears of rabbits with ophthal- 
moscope and camera. The effect of most 
of the substances administered to the 
animals seemed to be doubtful. Nepresol 
and apresolin, however, gave definite re- 
sults in dilating the retinal blood vessels. 
Nepresol, acetylcholine and amylnitrite 
seem to act directly upon the vessels, 
while sympathicolytics probably act by 
blocking spasms producing stimuli, (12 
figures, 2 tables, 70 references) 
Ernst Schmerl. 


Stein, H, A., Wakim, K. G. and Rucker, 
C. W. In vivo studies on the choroidal 
circulation of rabbits. A.M.A. Arch. 
Ophth. 56 :726-735, Nov., 1956. 

The view of the choroid is made possi- 
ble by making the opaque sclera trans- 
parent by dehydration, Epinephrine given 
intravenously and into the carotid artery 
produced constriction of the choroidal ves- 
sels. Similar administration of nicotinic 
acid, sodium nitrite, histamine diphos- 
phate, and eryotoxine produced no detect- 
able changes. (5 figures, 1 table, 18 refer- 
ences) G. S. Tyner. 


Uchermann, Albert. The electroretino- 
gram on binocular and monocular light 
stimulation. Acta Ophth. 33 :517-522, 1955. 

The objective of this investigation was 
to verify Wirth’s findings, relative to the 
type of electroretinogram obtained in re- 
sponse to binocular stimulation. The au- 
thor’s material consisted of ten people 
with healthy eyes. The electroretinogram 
was made with binocular leads, and the 
stimulus was alternately monocular right 
eye, monocular left eye, and binocular, at 
intervals of 15 seconds, with a 20 m.c. and 
800 m.c. as the light stimulus. The data 
failed to confirm Wirth’s findings, and the 
author found no difference in the b po- 
tential of the electroretinogram or the 
shape of the curve on monocular or bi- 
nocular stimulation. (4 figures, 1 table, 3 


references) Ray K. Daily. 


Upton, A. C., Christenberry, K. W., 
Melville, G. S., Furth, J. and Hurst, G. S. 
Relative biological effectiveness of neu- 
trons, X-rays, and gamma rays for the 
production of lens opacities: observations 
on mice, rats, guinea pigs, and rabbits. 
Radiology 67 :686-696, Nov., 1956. 

The authors record the extensive data 
which are the yield of their experimental 
work, F. H. Haessler. 


4 
PHYSIOLOGIC OPTICS, REFRACTION, 
COLOR VISION 
Measurement of lens power and design 
of trial case lenses. Brit. J. Ophth. 40 :613- 
618, Oct., 1956, 


This article is a brief summary of the 
report of a committee to the ministry of 
Health in 1956. Lens power should be 
based upon the state of divergence or con- 
vergence of the rays of light as they leave 
the back surface of a lens. A numbering 
system of all trial lens which is based on 
their back vertex power is recommended. 
As a corollary the vertex power of all 
lenses over 5 diopters should be deter- 
mined by measuring the vertex distance. 
Where the form of the trial lens is such 
that the front vertex power differs from 
the back vertex power, the committee 
recommends that both be stated on each 
lens. It is recommended that the term 
prism diopter be used exclusively and that 
the term centrad be eliminated. (4 refer- 
ences) Lawrence L. Garner. 


Alaerts, L. Considerations on binocular 
vision. Bull. Soc. belge d’opht. 112:178- 
185, March, 1956. 

Macular images only are exactly super- 
imposed. The peripheral retinal images 
are less sharp and their superposition is 
iess accurate. A deviation of the globes and 
a change in the angle between the visual 
axes causes a disengagement of the 
images, namely a vague superposition of 
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the sharp macular images and fusion of 
the blurred peripheral images. Depth 
perception, the ideal achievement of every 
squint operation, depends not only on 
good central vision and precise superposi- 
tion of the fixation points but also on the 
integrity of the visual fields. A cross-eyed 
person might not only have lost binocular 


macular perception but also be devoid of 


peripheral fusion. In case peripheral fu- 
sion is preserved it serves as a strong 
stimulus towards superposition, fusion 
and conjugated binocular function. Intact 
peripheral fields and peripheral fusion 
probably hold some amblyopic eyes in 
normal position. The retinal topography 
of primates and the dissimilarity of the 
retinal topography found in lower verte- 
brates are discussed. Anomalies in the 
superposition of images, the retinal an- 
tagonism in the perception of images and 
the possible errors in the perception of 
physiologic diplopia are described, It is 
of great practical importance to realize 
that for drivers of an automobile an intact 
visual field is more essential than binocu- 
lar macular perception. 
Alice R. Deutsch. 


Askovitz, S. I. The circle of least con- 
fusion on Sturm’s conoid of astigmatism. 
A.M.A. Arch. Ophth. 56 :691-697, Nov., 
1956. 

It is usually considered that the cross 
section of Sturm’s conoid midway be- 
tween the two focal lines represents the 
“circle of least diffusion.” Actually this 
cross section is always an ellipse and is 
located nearer to the first focal line. (7 
figures, 14 references) G. S. Tyner. 

Bietti, G. B. Ocular manifestations in 
diabetes and hypoglycemia. Arch. f. 
Ophth. 158 :197-227, 1956. 

The author determined the changes in 
twilight vision in normal subjects in 
whom 1. hyperglycemia was produced 
giving glucose by mouth or intravenous- 


ly, 2. hypoglycemia following injection 
of insulin, and 3. anoxia corresponding to 
a simulated elevation of 3,000, 4,800 or 
5,900 meters. He also studied the changes 
in light sense which occurred after giving 
glucose in anoxemia and exposure to 
oxygen in hypoglycemia and vice versa. 
In a third series no influence of the hypo- 
glycemia of fasting on the curve of dark 
adaption was demonstrable. In general 
it may be said that a certain reciprocal 
relationship exists between anoxia and 
glucosis on one hand, and hypoglycemia 
and oxygen on the other. (9 tables, 131 
references) F. H. Haessler. 


Borishpoletz, V. The effectiveness of 
correction of ametropia in childhood. 
Vestnik oftal. 5:15-19, Sept.-Oct., 1956. 

The eyes of 941 children, aged 7 to 14 
years, were carefully examined in the 
course of a check-up of the general con- 
dition, Atropinization was done in 162 
children. Impaired vision was found in 29 
percent of the children, anomaly of refrac- 
tion was the cause of the impaired vision 
in 88 percent, and of these 65 percent had 
myopia. Full correction and constant 
wearing of glasses is effective in the in- 
crease of vision. Correction should be 
given after 4 to 5 days of atropinization. 
The timely full correction of ametropia in 
children is the most important prophy- 
lactic measure against the development of 
concomitant strabismus. In the presence 
of organic changes in the eyes, an attempt 
should be made to correct fully the ame- 
tropia. Olga Sitchevska. 

Bouman, M. A., Walraven, P. L. and 
Leebeek, H. H. Another colorimeter for 
studying color vision. Ophthalmologica 
131 :179-193, March, 1956. 

This study comes from the Research 
Unit for Perception of the National De- 
fense Research Council of Holland. The 
authors have designed a new type of 
color-mixing apparatus using light mix- 
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tures reflected by a white test surface. A 
portion of this test plate transmits, 
through multiple tiny perforations, light 
mixtures from a second test plate. The 
examinee has to match or recognize differ- 
ences between the perforated and non- 
perforated portion. Uniformity of illumi- 
nation with regard to brightness and hue 
is accomplished by means of integrating 
spheres. 

While primarily a research tool, the in- 
strument is also to be used in the screen- 
ing of populations for anomalies of color 
sense. (8 figures, 3 references) 

Peter C. Kronfeld. 


Catford, G. V. Amblyopia. A compari- 
son between distance and near vision. 
Brit. J. Ophth. 40 :633-635, Oct., 1956. 

An analysis of the findings in 50 appli- 
cants to the R. A. F. with amblyopia in 
one eye showed that 54 percent have rea- 
sonable near vision in the amblyopic eye. 
The R. A. F. near point rule was used for 
measuring near vision; on it the Snellen 
type used at 5 meters is reduced to one 
seventeenth of its size and is accurate at 
one-third of a meter. An arbitrary stand- 
ard of 6/24 was set for reasonable near 
vision which is equivalent to N 12 or 
better. This insures that the subject is 
capable of reading average type, such as 
a typewritten sheet. (3 figures. 1 table, 
1 reference) Lawrence L. Garner. 


Corboy, Philip M. A Japanese projecto- 
chart slide. A.M.A. Arch. Ophth. 56 :298, 
Aug., 1956. 

A simplified visual testing slide for 
Japanese patients is illustrated. It may be 


American Optical 
G. S. Tyner. 


obtained from the 


Company. 


Damiani, A. Electroshock and visual 
function. Riv. oto-neuro-oftal. 31:342- 
353, July-Aug., 1956. 

The author investigated the effect of 
electroshock therapy on the light sense 


and on the field of vision. The convulsion 
caused an improvement in the threshold 
values and of the dark adaptation curve 
of the light sense. Electroshock resulted 
in an extension of the peripheral limits of 
the visual field. (2 figures, 24 references) 
William C. Caccamise. 


Ehrich, Wulf. Retinal area used for fix- 
ation and fixation time. Arch. f. Ophth. 
158 :149-171, 1956. 

The author studied ophthalmoscopi- 
cally the retinal area used for fixation and 
the time during which a person was able 
to maintain fixation. Normal subjects, am- 
blyopics and patients with alternating 
squint were examined, Normal subjects 
usually use the foveola for fixation while 
the other groups often show a para- 
foveolar fixation and have a shorter fixa- 
tion time. The normal fixation time varied 
between 7 and 13 seconds and with the 
kind of object used for fixation. (7 figures, 
14 tables, 25 references) 

Ernst Schmerl. 


Fink, Max. Denial of blindness follow- 
ing cerebral angiography. Hillside Hosp. 
J. $:238-245, July-Oct., 1956. 

In the course of carotid angiography in 
a patient with evidence of a pituitary 
adenoma, an acute transient episode of 
blindness and hemiplegia developed. After 
a short period of restlessness and con- 
fusion, the patient became calm, denied 
his blindness and weakness, confabulated 
responses to questions, was disoriented, 
and manifested spatial inattention. The 
diffuse nature of the cerebral dysfunction 
underlying this syndrome is emphasized 
and the defensive-adaptive significance of 
the syndrome of denial of blindness and 
hemiplegia is discussed. (25 references) 

F. H. Haessler. 


Fonda, Gerald. Report of five hundred 
patients examined for low vision. A.M.A. 
Arch. Ophth, 65:171-175, Aug., 1956. 

Of 500 patients with low vision, 173 
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were sufficiently benefited by low-vision 
lenses to be considered rehabilitated. The 
most commonly used visual aid was sim- 
ple high plus lenses or high power bifo- 
cals which can be made at a reasonable 
cost by the average optician. (4 tables) 
G. S. Tyner. 


Francois, J., Verriest, G. and De Rouck, 
A. Pathology of the X-wave of the human 
electroretinogram. Brit. J. Ophth. 40 :439- 
443, July, 1956. 

The X-wave of the electroretinogram 
has been referred to frequently in reports 
but its true significance has not been satis- 
factorily determined. It can be easily 
demonstrated in animals in which the 
retina is rich in cones and not in those in 
which there are no cones, such as the cat 
and rabbit. In this report E.R.G. studies 
were made of six subjects with protan- 
opia and six with protanomaly. It was 
found that the X-wave was absent, as has 
been similarly reported by many others. 
(3 figures, 1 table, 11 references) 

Morris Kaplan. 


Fregnan, Ettore. The fusion reflexes. 


Arch. di 
1956. 
After a critical review of the more re- 
cent work on the mechanism of the fu- 
sion reflex the author attempts to inter- 
pret the phenomenon as a conditioned 
reflex. Fusion as a psychological response 
implies the intervention of diffuse corti- 
cal associations. Since the data concern- 
ing the evaluation of vergence furnished 
by different authors do not always agree, 
the author examined the vergence in 150 
subjects. The lack of agreement seems 
to point to the importance of the type of 
apparatus used in the examinations; the 
author examined with Risley 
prisms, Behrens prisms, and the synopto- 
phore. The Risley prisms furnish a 
greater degree of stimulation than the 
Behrens prisms, which the author prefers 


ottal. 60:127-160. May-June, 


fusion 


in clinical practice because they give more 
constant values. The synoptophore tests 
vary according to the test objects used. 
(4 figures, 65 references) 

John J. Stern. 


Frey, R. G. Chromatic aberration in the 
service of refraction. Klin. Monatsbl. f. 
Augenh, 129 :534-543, 1956. 

The author discusses the cobalt lamp of 
Roessler, the duochrome test and the 
astigmometer of Lebenssohn. The dichro- 
matic principle can also be used for the 
near vision test. (4 figures, 25 references) 


Frederick C, Blodi. 


Hynes, Edward A. Refraction changes 
in normal young men. A.M.A. Arch. 
Ophth. 56 :761-767, Nov., 1956. 

It has been found troublesome that 
many adolescents who meet prescribed 
visual standards at the beginning of their 
training are not visually qualified at the 
completion of the course to accept the 
responsibilities for which they have been 
trained. In order to solve this problem, 
various visual standards have been reas- 
sessed and adjusted, where possible, so 
that the visual demands of a specific mili- 
tary job and the availability of young men 
to do the job can be brought into a more 
realistic balance. 

In 1949 the Department of Ophthalmol- 
ogy at the U. S. Naval Academy, An- 
napolis, Md., was asked to determine the 
reason for the relatively high attrition of 
midshipmen hecause of deterioration of 
visual efficiency, when these same men 
had been admitted to the Academy as 
visually qualified, 

Material is presented indicating the na- 
ture and direction of refractive changes in 
young men at the U. S. Naval Academy 
during their four-year stay. The process 
by which the many variable components 
of normal vision are arranged during the 
twenty-odd years of human growth is so 
complex that it is little understood. It 
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has often been considered remarkable that 
sO many persons attain the happy equi- 
poise of variables that produces good 
vision, The goal of nature appears to be 
refractive emmetropia at the end of the 
period of growth. 

Adolescents, aged 17 and 18 years, who 
have 20/20 vision, and whose cycloplegic 
acceptance is 4% D. or less of plus sphere 
equivalent, are likely to develop some de- 
gree of myopic-type refractive error and 
diminished visual acuity during the next 
four years of their life. As adolescence 
recedes, the relation of age to emmetropic 
refraction becomes less significant in the 
anticipation of later diminished visual 
acuity, so that at age 21 years men with 
20/20 acuity and an essentially emme- 
tropic refraction have greater than 90 
percent likelihood of continued normal 
vision. If all adolescent candidates for 
training in military and civilian specialties 
where continued 20/20 acuity is necessary, 
were required to have a cycloplegic ac- 
ceptance in excess of % D. of plus sphere 
equivalent, the attrition from refractive 
myopia would be less than 10 percent. 
(2 figures, 7 references) G.S. Tyner. 


Inouye, Tatsuji. Picture test charts in 
accordance with the international stand- 
ard. Ophthalmologica 131:121-128, Feb., 
1956, 

Inouye has modified his well-known 
picture optotypes for visual acuity testing 
in small children (cfr. Berens, The Eye 
and Its Diseases, 2nd edition, page 166). 
The pictures are simple India ink draw- 
ings of objects equally comprehensible to 
children of most races. The objects are 
chosen to be confusing unless the details 
of the pictures are actually seen (airplane 
and dragonfly, dog and bird, apple and 
ring). The standard optotype of the new 
chart is Inouye’s U-shaped double- 
pronged hook (black outline of a square 
with one side missing). Two charts are 
available, one for the testing of the indi- 


vidual child at a distance of one meter, 
the other one for mass examinations at 6 
to 9 meters. Each chart offers pictures 
and hooks of 11 different sizes, corre- 
sponding to 11 grades of acuity. The 
charts have been used extensively in Japa- 
nese schools and clinics and have proved 
satisfactory. (4 figures, 1 table, 11 refer- 


ences) Peter C. Kronfeld. 


de Laet, H. A. and Szucs, S. Treatment 
of amblyopias with after-images. Prelimi- 
nary report. Bull. Soc. belge d’opht. 112: 
227-236, March, 1956. 

The treatment of amblyopias by means 
of after-images has been described previ- 
ously. Originally that portion of the retina 
which is used falsely for fixation was 
temporally overglared by an after-image 
with the purpose of giving the foveolar 
region an opportunity to achieve its 
physiological predominance during this 
blurring period. Later the dazzling was 
extended to a wider region of the retina, 
about 30° in diameter with shielding of 
the macular area by a screen 3 to 5° in 
diameter. The time of exposure to the 
dazzling light, the intensity of the light, 
and the result of repeated testing are still 
not sufficiently defined to allow a more 
exact evaluation and general interpreta- 
tion of the individual findings, Variations 
in this test and a better conception of its 
basic facts may help to clarify many still 
unknown facts in the etiology of ambly- 
opias. 

The experiments of the authors concern 
eleven patients: six with amblyopia and 
strabismus and five with amblyopia but 
without strabismus. The results are sum- 
marized in tables. It was thought that the 
material at hand was not sufficient for a 
real appraisal of this test and that further 
studies are indicated. (2 tables) 

Alice R. Deutsch. 


Rosen, Lucien. A technique of stimula- 
tion of the macula. Ophthalmologica 131; 
403-405, June, 1956. 
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By means of a simple attachment the 
illuminating system of the Haag-Streit 
slitlamp is transformed into an instru- 
ment for intermittent stimulation of the 
fovea in cases of eccentric fixation (cfr. 
Boehme, Am. J. Ophth. 40:760, 1955, Ban- 
gerter, Am. J. Ophth. 40:768, 1955). (1 
figure, 1 reference) 

Peter C. Kronfeld. 


Rotter, H. Experiences with the coin- 
cidence refractometer. Klin. Monatsbl. f. 
Augenh, 129 :678-685, 1956. 

This objective method of Hartinger 
gave a quick and often reliable result in 
this series. Faulty readings may be ob- 
tained when the working distance is in- 
accurate or when the accommodation 
varies. (1 table, 8 references) 

Frederick C. Blodi. 


Schober, Herbert. Prismatic aberration 
in plurifocal glasses. Klin. Monatsbl. f. 
Augenh, 129 :667-677, 1956. 


The prismatic effect may be very annoy- 
ing in anisometropia of over 2 D. Prisms 
may have to be incorporated into the 
segment and fused segments should not 
be used. (5 figures, 1 table, 4 references) 

Frederick C. Blodi. 


Squires, Paul C. Luneburg theory of 
visual geodesics in binocular space per- 
ception. A.M.A. Arch. Ophth. 56 :288-297, 
Aug., 1956. 

This article has as its purpose the 
testing for Riemannian K-sign under pho- 
topic conditions and to compare results 
with those derived under scotopic con- 
ditions. The conclusions reached and their 
significance remain obscure to the ab- 
stractor. The author concludes that “no 
evidence has been found indicating a para- 
bolic (Euclidean) metric for binocular 
space. Binocular space does not evidence 
the hyperbolic metric for the observers 
used in this experiment. This fact con- 
tradicts Luneburg’s hypothesis that nega- 
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tive Riemannian constant curvature char- 
acterizes binocular space, Three of our 
four 
elliptic Riemannian space, the curvature 
being positive. A fourth observer, who 
presumptively satisfied the Luneberg con- 
ditions for the hyperbolic space metric, 
should rather be designated as of quasi- 
hyperbolic or pseudohyperbolic type. The 
algebraic sign of the non-Euclidean met- 
ric is not affected, so far as our data re- 
veal, and under the value of © used, by 
the differences between white lighted and 
darkroom conditions.” (5 tables, 17 refer- 
ences) G. S. Tyner. 


observers evidence the metric of 


Stepanik, J. The duochrome-star test. 
Ophthalmologica 131:194-198, March, 
1956. 


This duochrome test is a modification 
of the duochrome test of Clifford Brown 
as described and elaborated by Jacobs 
(Am. J. Ophth, 15:313, 1932). In its new 
form the test chart consists of a traas- 
lucent half-green and half-red astigmatic 
dial, illuminated from behind. ‘The red 
filter transmits rays of 610 to 720 mp 
wave length, the green filter from 460 to 
590 mp wave length. The dial can be ro- 
tated so that the border between red and 
green can be made to coincide with one of 
the principal meridians of the eye of the 
examinee. The author recommends the 
test for refinement of the correction ob- 
tained by other, subjective or objective, 
refraction methods. (1 figure, 7 refer- 
ences) Peter C. Kronfeld. 


Weale, R. A. Problems of peripheral 
vision. Brit. J. Ophth. 40:392-415, July, 
1956. 

Several problems immediately present 
themselves when a study of the vision of 
the extreme periphery of the retina is 
undertaken. First there is the question 
whether light can reach this area at all and 
if it does, how much is lost by the large 
angle of incidence which must be at least 
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70°. The consensus of investigators is that 
light does reach the very periphery of the 
retina but that the angle of incidence plus 
the action of the pupillary border reduces 
the light to a bare minimum. 

The effects of light and dark adapta- 
tion on this peripheral vision were studied 
and it was shown that there is appreciably 
more light sensitivity in the light-adapted 
eye. Similar experiments on color vision 
yielded inconclusive results. (9 figures, 84 
references) Morris Kaplan. 


5 
DIAGNOSIS AND THERAPY 


Albrecht, H., Berneaud-K6étz, G. and 
Weber, K. The technical methods of 
standardization of tonometers. Arch. f. 
Ophth, 157 :598-627, 1956. 

Summarizing their studies the authors 
enumerate as most important factors: the 
role of the weights of the tonometer, of 
the surfaces of footplate and plunger, the 
ratio between the impression produced by 
the plunger and the reading of the scale 
produced by the pointer, and the zero 
position of the instrument. The weights 
were determined with the help of a bal- 
ance having an error of + 1.0 mg. For the 
standardization of the footplate and 
plunger the diameters, shape of edge and 
curvature of base surface were deter- 
mined. The other methods of standardiza- 
tion need careful study for which the 
original paper must be consulted. (21 
figures, 4 tables, 23 references) 

Ernst Schmerl. 


Askovitz, Samuel I. Further instrument 
development at the Ophthalmology Re- 
search Laboratory. Albert Einstein Med. 
Center 4:177-180, Sept., 1956. 

Four devices useful in ophthalmology 
are described briefly: a voltage regulator 
for the electronic tonometer, a timer to 
indicate 15-second intervals for tonogra- 
phy, a surgical electrolysis device with a 


hand electrode requiring no jelly or water, 
and a plug-in penlight. (4 figures, 14 refer- 
ences) Paul W. Miles. 


Barraquer Moner, Joaquin. Lamellar 
scleral resection for the treatment of de- 
generative myopia. Indications and re- 
sults. Ophthalmologica 131 :417-422, June, 
1956. 

The specific indications for scleral re- 
section in cases of retinal detachment 
are: aphakia, degenerative myopia, vit- 
reous retraction, large disinsertions, fail- 
ure of the retina to settle despite bed rest, 
binocular bandage and retrobulbar in- 
jection of hyaluronidase, recurrences after 
classical diathermy operations, and senile 
detachment with very extensive retinal 
degeneration. 

Barraquer also considers scleral re- 
sections indicated in degenerative myopia 
without retinal detachment. Here the spe- 
cific indications are : narrowing of the vis- 
ual field, reduction of the visual acuity, 
and macular or paramacular hemorrhages. 
The scleral resection is believed to be a 
form of specific etiologic therapy for the 
choroidal disease in myopia and must 
therefore be done before irreversible 
atrophic lesions develop. Between July, 
1950, and September, 1954, Barraquer and 
his associates performed 205 resections 
for the treatment of degenerative myopia. 
“The results are very good; there were 
no accidents and a marked improvement 
followed in 73 percent of the eyes operated 
upon.” (4 figures, 2 references) 

Peter C. Kronfeld. 


Bettman, J. W. and Fellows, V. Dif- 
ferential diagnosis in dark lesions of the 
posterior fundus. Tr. Pacific Coast Oto- 
Ophth. Soc. 87-97, 1955. 

A small, dark, raised retinal lesion is 
probably not melanoma if it is accom- 
panied by hemorrhage, traction folds, in- 
distinct retinal markings, thickening of 
the retina and rapid changes in size. A 
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melanoma is likely if retinal detachment 
is present with the new lesion or if new 
vessels are noted. A nevus usually does 
not give rise to scotoma whereas a mela- 
noma does, If a scotoma is found with a 
nevus, it is usually relative and upon 
continued observation will show no evi- 
dence of continued growth, A thickened 
and edematous retina with a sector defect 
is usually the result of hemangioma, A 
diffuse, flat, light-colored lesion suggests 
a metastatic lesion. Transillumination is 
not too rewarding since hemorrhage, in- 
flammation and neoplasm all cast a simi- 
lar dark shadow. The aspiration biopsy is 
not completely reliable. The measurement 
of phosphorus uptake after the intrave- 
nous administration of radioactive phos- 
phorus, P-32, is still of limited value. (22 
references) Lawrence L. Garner. 


Blatt, N., Popovici, V. and Lungu, H. 
Implantation of placenta for diseases of 
the eyeground. Wiener Med. Wchnschr. 
42 :867-870, Oct. 20, 1956. 

As an extension of Filatov’s therapeu- 
tic use of subconjunctival implantation of 
placental tissue, the authors implanted 
fetal placental tissue into Tenon’s cap- 
sule in eyes with such lesions about the 
posterior pole as, for example, retinitis 
pigmentosa, the choroidites. of acquired 
syphilis, retrobulbar neuritis and intra- 
ocular hemorrhage. The results were 
better than those which one might expect 
from other therapeutic measures. (2 
tables) F. H. Haessler. 


Doherty, R. L. Further observations on 
the treatment of leptospirosis. Austra- 
lasian Ann. Med. 5:23, Feb., 1956. 

Of patients with leptospirosis in North 
Queensland those treated with penicillin 
recover more quickly than those who re- 
ceive no antibiotic, and those who receive 
a high dose of penicillin more quickly than 
those who receive a low dose; 2.4 mega 


units per day is a suitable dose. Of 273 


patients studied from July, 1952 to May, 
1955 five developed iritis, cyclitis or iri- 
docyclitis. The interval between the onset 
of the primary attack of leptospirosis 
and eye complications ranged from 19 
days to four months. The condition was 
bilateral in two patients. Four received 
penicillin during the acute attack, two in 
high dosage. From this series there is no 
evidence that treatment lowers the inci- 
dence of complicating ocular lesions. 
Ronald Lowe. 


Gafner, Frank. Skiascotometric find- 
ings in glaucoma, central serous retinop- 
athy and juxtapapillary chorioretinitis. 
Ophthalmologica 131 :304-310, April-May, 
1956. 

Previous observations on normal eyes 
have revealed a close parallelism between 
quantitative topographic perimetry and 
width of the skiascotomas (cfr. Am. J. 
Ophth. 39 :443, 1955). In other words, the 
isopters determined by conventional 
quantitative perimetry proved also to be 
the loci for retinal areas of equal-width 
skiascotomas. In the three diseases listed 
in the title a similar parallelism was 
noted, except that in some very slightly 
damaged areas skiascotometry seemed to 
be the more sensitive method, (8 figures) 

Peter C. Kronfeld. 


Goldmann, H. and Schmidt, T. Stand- 
ardization of tonometers. Ophthalmo- 
logica 131 :235-341, April-May, 1956. 

A testing station for Schietz tonome- 
ters modeled after the stations operated 
in the USA by the American Academy of 
Ophthalmology and Otolaryngology has 
been established at the University of 
Berne (Switzerland). For the measure- 
ment of the critical properties of the to- 
nometer Goldmann has designed a handy 
test kit which is manufactured by Haag- 
Streit. The findings in the first batch of 
about 100 tonometers are reported. Most 
important in standardization of tonome- 
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ters is the close cooperation between the 
testing station and the manufacturer of 
tonometers. (1 figure, 2 tables, 3 refer- 
ences) Peter C. Kronfeld. 


Harms, H. Possibilities and limits of 
the pupillomotoric perimetry. Klin. Mo- 
natsbl. f. Augnh, 129 :518-534, 1956. 


This perimetry can be done as a topo- 
graphic mapping of the field with one 
target. This field is always much smaller 
than the light sensitivity field. The rela- 
tionship between the two varies from 
person to person. It may be as high as 
1:5 or as low as 1:100. It may vary from 
one quadrant to another or may change 
from one day to another. This method 
can also be used for a quantitative ex- 
amination of the field. Such a chart re- 
sembles the curve of the light sensitivity 
field. It is important to use threshold 
stimuli only. Scotomas can be plotted 
with this method and compared with the 
usual light field. As all scotomas will ap- 
pear on the pupillomotoric field, this 
method makes it possible to confirm the 
scotomas found by the usual method. In 
this way malingerers or hysterics can be 
detected. This method cannot be used to 
localize a lesion within the optic pathway. 
(10 figures, 10 references) 

Frederick C. Blodi. 


Havener, William H. Topical antibi- 


otics in eye disease. lostgrad. Med. 


20 :525-527, Nov., 1956. 

Prophylactic use of antibiotics for 
minor eye injuries will reduce the inci- 
dence of serious infection. Sensitivity 
tests should be done for the more serious 
infections, Routine use of steroid-antibi- 
otic combinations is not a substitute for 
accurate diagnosis. The three drugs show- 
ing the greatest sensitivity are 30-percent 
sodium sulfacetamide, bacitracin, and one 
percent furacin. (1 table) 

Irwin E, Gaynon. 


Hofmann, H. A double-branched for- 
ceps for corneal and scleral sutures. Klin. 
Monatsbl. f. Augenh. 129 :549, 1956. 

A curved fixation forceps with two 


branches is described. (1 figure) 
Frederick C. Blodi. 


Keskey, G. R. and Letsch, W. R. Retro- 
bulbar air injection with planigraphy. 
A.M.A. Arch. Ophth. 56:248-256, Aug., 
1956. 


The authors describe this useful tech- 
nique for demonstration of orbital tumors. 
Essentially it consists of the injection of 
20 to 30 cc. of air as in a retrobulbar in- 
jection for cataract surgery. The authors 
employ a 24 gauge, 5 cm., short-bevel 
needle on a 50 cc. Luer-Lok syringe. After 
the initial injection the needle is with- 
drawn half way, and redirected superiorly 
and medially. An additional 5 to 8 cc. of 
air is injected. The globe should be some- 
what proptosed after the air injection 
and 72 to 96 hours are required for ab- 
sorption of the air. Roentgenography is 
done immediately after the injection. (9 
figures, 1 table, 12 references) 

G. S. Tyner. 


Kevorkian, Jack. The fundus oculi 
and the determination of death. Am. J. 
Path. 32 :1253-1272, Nov.-Dec., 1956. 

In this detailed and comprehensive dis- 
cussion Kevorkian points out that re- 
spiratory and circulatory activity may be 
so reduced as to escape detection and, be- 
cause resuscitation may be in question 
and also for medico-legal reasons, the 
evidence yielded by ophthalmoscopic ex- 
amination may be indispensable. He de- 
scribes the three cardinal changes in the 
fundus which are associated with cessa- 
tion of cardiac function and provides an 
adequate historical review. His own con- 
tribution is the first successful attempt to 
take fundus photographs which were 
synchronized with a continuous electro- 
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cardiographic record (EKG). Six at- 
tempts were made; in two of them the 
start of the photographic series was well 
enough synchronized with the onset of 
death and the pictures were clear enough 
to make possible complete evaluation of 
the sequence of events. The data are de- 
scribed and illustrated with reproduc- 
tions of Kodachrome photographs of the 
fundi. It was found that no known clinical 
or laboratory aid other than the ophthal- 
moscope can determine so quickly 
whether circulation has stopped so re- 
cently that resuscitation without severe 
residual disintegration in the central 
nervous system is still possible. The au- 
thor points out that Wegner determined 
(in 1933) that the retina can endure com- 
plete occlusion of the blood supply for 
22 minutes without permanent impair- 
ment after restoration of flow. After 
cardiac standstill the venous segments 
continue to move as long as 20 minutes 
and this may well serve as an indication 
of the possibility of retinal restitution and 
also as a sign that other organs which are 
inaccessible to direct study may still 
maintain the body in a resuscitable state 
for that time. The ophthalmoscopic signs 
may also find application in a variety of 
situations in clinical practice. In forensic 
medicine they may help to estimate the 
time of death in minutes or hours and to 
determine the position of the head at 
death. (8 figures, 27 references) 
F. H. Haessler. 


Lassiter, Lawrence H. Posterior scle- 
rotomy and air injection in the treatment 
of flat anterior chambers following cata- 
ract extraction. Tr. Am. Acad. Ophth. 
60 :587-593, July-Aug., 1956. 

The author discusses and illustrates in 
two figures his technique, suggests 
that it may aid in restoration of the an- 
terior chamber. (2 figures, 1 table, 9 ref- 


erences ) 
Theodore M. Shapira. 


Marretta, Pier Vittorio. Anesthesia in 
ophthalmic surgery. Rassegna ital. d’ottal. 
25 :108-126, March-April, 1956. 

This is an excellent account of the 
physiological and toxic effects and values 
of the various drugs which have been em- 
ployed to induce anesthesia for operative 
procedures on and about the eyes. The 
different methods used to induce anes- 
thesia include regional local anes- 
thesia, intravenous, endotracheal, inhala- 
tion of vapors with nitrous oxide alone 
and with rectal solutions. Reports are 
given on the employment of the various 
drugs on 100 each of cataract extraction, 
retinal detachment, perforating wounds of 
the globe, strabismus, enucleation, hy- 
drophthalmos, keratoplasty, tumors of the 
orbit and various other interventions. In- 
tratracheal anesthesia was found to be of 
especial value for use with babies. (3 
tables, 49 references) 

Eugene M. Blake. 


McReynolds, W. U., Havener, W. H. 
and Henderson, J. W. Hazards of the use 
of sympathomimetic drugs in ophthalmol- 
ogy. A.M.A. Arch. Ophth. 56:176-179, 
Aug., 1956. 

The authors report the occurrence of 
an acute subarachnoid hemorrhage fol- 
lowing the placement of a cotton pledget 
soaked with 10 percent phenylephrine 
(neo-synephrine) in the lower conjunc- 
tival cul de sac. The patient was a 35- 
year-old white male with iritis. He had a 
rise in blood pressure to 230/130 from a 
usual 118/68. The patient recovered with- 
out sequellae within 30 days. The toxi- 
cology of related drugs is discussed. 
(6 references) G. S. Tyner. 


Monrone, G. and Piovella, C, Micro- 
scopic observation of the circulation of the 
conjunctival vessels. Rassegna ital. d’ottal. 
25 :81-107, March-April, 1956. 

Microscopic study of the circulation in 
the small vessels of the conjunctiva was 
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made in various morbid conditions of the 
eye. These included myopia, glaucoma 
and various less clearly defined states. The 
phenomenon of red cell aggregation 
(sludged blood) is more marked in in- 
flammatory and vascular lesions and less 
so in degenerative changes and in glau- 
coma and high myopia. The authors state 
that these observations not only clarify 
the local pathologic process but also give 
information on the effects of local medica- 
tion to the eye. (3 figures, 14 tables, 34 


references) Eugene M. Blake. 


Miller, F. Iris prolapse during Graefe 
incision. Klin. Monatsbl. f. Augenh. 
129 :546-548, 1956. 

If the iris is caught by the knife, the 
knife should be withdrawn and the in- 
cision enlarged with scissors. (1 figure, 
13 references) Frederick C. Blodi. 


Pagani, Luciano. Campimetry in ocular 
contusions. Rassegna ital. d’ottal. 25 :127- 
155, March-April, 1956. 

The great importance of campimetry in 
cases of contusion of the eye is stressed. 
It is of therapeutic aid in estimating the 
value of treatment and in cases of medico- 
legal action. The fields in 10 cases are 
presented, showing several of each patient 
and depicting the development of the 
retinal changes. (10 figures, 41 references) 

Eugene M. Blake. 


Pau, H. The Hammer lamp as ophthal- 


moscope. Klin. Monatsbl. f. Augenh. 


129 691-692, 1956. 

This lamp can be used for indirect 
ophthalmoscopy when the light beam is 
decentered downward. (1 figure, 1 refer- 
ence) Frederick C. Blodi. 


Prewitt, Leland H. Stress and allergy in 
ophthalmology. |. lowa State Med. Soc. 
46 :545-548, Oct., 1956. 

The emotional factors are intimately re- 
lated to physical illness and must be 


evaluated by the ophthalmologist through 
proper diagnosis, and treatment. Since 
any cell or organ of the body is capable of 
reacting to emotional stress as well as to 
allergens, it is obvious that the human 
body may develop one of the diseases de- 
scribed by Selye in his general adaptation 
syndrome. Allergy and emotional strain 
both produce parasympathetic 
stimulation with its resultant effects in 
various areas of the system. In many in- 
stances the relationship of stress to al- 
lergy is noted in that the allergic response 
may only be seen during times of stress. 
The predominance of eosinophiles in the 
conjunctival smear may be of considerable 
diagnostic aid. A detailed history may in 
some instances clarify a diagnosis of le- 
sions considered organic, among them 
some of the organic manifestations: lid 
edema, dermatitis about the lids, blepha- 
ritis, hordeola, chalazia, conjunctivitis, 
keratitis, keratoconus, uveitis, atopic cata- 
ract, glaucoma, retinal lesions, retrobulbar 
neuritis and muscle imbalance. Therapy 
consists in an accurate evaluation of the 
“psychogenic overlay” (author's words) 
and teaching the patient to recognize, ad- 
mit and to freely discuss the specific cause 
or source of his emotional stress or strain. 
A mental catharsis followed by teaching 
the patient a method of developing some 
form of substitute, non-destructive emo- 
tional outlets is indicated. The usual forms 
of local therapy are not to be eliminated, 
but used as adjuncts. (21 references) 
Lawrence L. Garner. 


excess 


Rand, G. and Rittler, M. C. An evalua- 
tion of the AO H-R-R pseudoisochromatic 
plates. A.M.A. Arch. Ophth,. 56 :736-742, 
Nov., 1956, 

The AO H-R-R_ pseudoisochromatic 
plates are found to be of value 1. as a 
screening device to separate those with 
defective red-green vision from those with 
normal color vision, 2. as a device for the 
qualitative diagnosis of type of red-green 
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anomaly, and 3. for the quantitative diag- 
nosis of the anomaly. (2 tables, 11 refer- 
ences) G. S. Tyner. 


Roper-Hall, M. J. Magnetic orbital im- 
plant. Brit. J. Ophth. 40:575, Sept., 1956. 

A magnet was incorporated into an 
Allen implant to attract a similar magnet 
set at opposite poles in a prosthesis. In 
a preliminary survey it was found that 
movement was 50 percent greater than 
that obtained with the Allen implant 
alone. (1 figure, 3 references) 

Morris Kaplan. 


Rosselet, E. and Magnenat, P. Biopsy 
puncture of the liver in a case of ocular 
tuberculosis. Ophthalmologica 131 :365- 
368, April-May, 1956. 

The report concerns a young woman 
who at the age of 22 years, because of a 
strongly positive Mantoux reaction, was 
vaccinated with BCG. The patient re- 


mained highly sensitive to tuberculin but 
free of gross clinical or roentgenographic 
signs of tuberculosis until about eight 
years later when she developed bilateral 
chronic uveitis, together with malaise and 


subfebrile temperatures. Roentgeno- 
graphic examination of her chest showed 
a large heavy shadow in the hilar region 
with multiple tiny infiltration in the right 
lower lobe. Biopsy puncture of the liver 
yielded typical tuberculous tissue, that is, 
nodules containing epithelioid and Lang- 
hans’ giant cells with central caseation. 
This finding, the writer believes, justifies 
biopsy puncture of the liver in cases of 
severe inflammatory, potentially tubercu- 
lous, eye lesions. (6 references 
Peter C. Kronfeld. 


Sadove, Max S. Discussion of papers on 
ocular anesthesia. Tr. Am. Acad. Ophth. 
60 :396-400, May-June, 1956. 

The author summarizes important facts 
of ocular anesthesia and emphasizes im- 


portant aspects. His advice will surely be 
welcomed by many readers. 
Theodore M. Shapira. 


Scheie, Harold G, Continuous retro- 
bulbar anesthesia. Tr. Am. Acad. Ophth. 
60 :389-395, May-June, 1956. 

The author presents a method for main- 
taining continuous retrobulbar anesthesia. 
He describes clinical observations in 125 
patients and concludes that it is practical 
and safe. (4 figures, 14 references) 

Theodore M. Shapira. 


Schirmer, R. Adjustable mask for in- 
halation anesthesia in children. Klin. 
Monatsbl. f. Augenh. 129:550-551, 1956. 

This mask may be used when intuba- 


tion is not available. (2 figures) 
Frederick C. Blodi. 


Stauffer, Harry B. Allergic diseases of 
the external eye. Tr. Am. Acad, Ophth. 
60 :594-599, July-Aug., 1956. 

The author describes many common 
eye conditions, drugs, plastics, and cos- 
metics which are concerned in allergic 
diseases. Theodore M. Shapira. 


Sundmark, Erik. The effect of the size 
of the contact glass on the B-potential of 
the electroretinogram in man. Acta 
Ophth. 33 :631-641, 1955. 

The aim of the present investigation 
was to discover what part the positional 
factor of the contact glass plays in de- 
creasing the size of the B-potential of the 
electroretinogram, caused by the reduc- 
tion in the surface of the contact glass. 
The material consisted of ten subjects. 
The experimental technique is described. 
The results of the investigation confirm 
the results of the previous investigation 
with regard to the importance of the size 
of the contact glass on the size of the B 
potential. It has also shown that positional 
changes of the glass are not a significant 
factor in the distribution of the decrease 
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of the B-potential. The factors responsible 
for the large and uneven distribution of 
this decrease were not determined. (4 


figures, 4 tables, 4 references) 
Ray K. Daily. 


Suriani, U. General anesthesia in pedi- 
atric eye surgery. Riv. oto-neuro-oftal. 
31 :129-138, March-April, 1956. 

From his experience with 63 children 
the author concludes that barbiturates are 
well tolerated anesthetic agents for use in 
pediatric eye surgery. (14 references). 

William C. Caccamise. 


Swarup, N. and Jagannadha Row, M. 
V. The response of ocular diseases to 
irgapyrin. Ophthalmologica 131 :423-430, 
June, 1956. 

Because of its anti-inflammatory and 
analgesic effect irgapyrin (butazolidin 
combined with aminopyrine) is the drug 
of choice in acute painful inflammations 


of the eye, particularly in postoperative 
iritis, in scleritis and iridocyclitis of un- 


known etiology. Peter C. Kronfeld. 


Vasiliev, L. and Kaplunovich, P. 
Adrenocorticotropic hormone and corti- 
sone in the treatment of diseases of the 
eye. Vestnik oftal. 6:15-19, Nov.-Dec., 
1956. 

The authors review the literature and 
describe the grouping and action of the 
steroids. They record their experience 
with 52 patients treated with ACTH and 
cortisone. In one case of rodent ulcer in 
which other treatment was unsuccessful 
for six months, the inflammation sub- 
sided after four injections of ACTH. Four 
cases of phako-anaphylactic iridocyclitis 
were effectively treated by local admin- 
istration of cortisone. The treatment with 
ACTH in two sympathetic 
ophthalmia was spectacular. Cortisone 
and ACTH were particularly effective in 
allergic inflammations of the eye. Topical 
cortisone treatment can be used for a long 


cases of 


time ; it does not have a depressing action 
on the cortex of the adrenal gland and 
it has no side effects. Of the authors’ 52 
patients there was a cure in 26, improve- 
ment in 15, and no improvement in 11 
patients. In 14 patients there was recur- 
rence of the inflammation. 
Olga Sitchevska. 


Verdaguer, J. Nonsurgical complica- 
tions of some operations. Arch. chil. de 
oftal. 13:16-17, Jan.-June, 1956. 

The author describes briefly the history 
of two patients who developed iritis, one 
after surgery for retinal detachment, the 
other for senile cataract. Tuberculin tests 
were strongly positive in both patients 
and treatment with streptomycin and 
isonicotinic acid brought about a whiten- 
ing of the eyes and a complete cure. In 
any postoperative iritis the possibility of 
ocular tuberculosis should not be over- 
looked. Walter Mayer. 

Vodovosov, A. The concentration of 
penicillin in the conjunctiva with various 
methods of its introduction. Vestnik oftal. 
5 :88-89, Sept.-Oct., 1956. 

Penicillin drops and 
novocillin were used in this study. The 
concentration of the penicillin was meas- 
ured by its diffusion in agar. The tears 
were examined in a few minutes, in 30 
minutes, and one, two and four hours 
after the instillation of the drops. When 
using the ointment, the tears were ex- 
amined up to 24 hours. The penicillin 
drops were not found in any patient after 
4 hours, and no trace of penicillin oint- 
ment was found in the conjunctiva from 
12 to 24 hours after administration. Novo- 
cillin (novocaine salt of penicillin in oil) 
was still present in small quantities after 
three hours. In all series the antibiotic 
disappeared faster in the eyes which had 
more lacrimation. The author, therefore, 
suggests that for the maintenance of the 
concentration of penicillin in the conjunc- 


ointment and 
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tival sac, and for better action, penicillin 
drops should be instilled every 30 min- 
utes, ointment every hour and novocillin 
every 3 hours. (3 tables) 

Olga Sitchevska. 


6 
OCULAR MOTILITY 


Bommer, A. The indications, advan- 
tages and disadvantages of a guarded 
tenotomy. Klin. Monatsbl. f. Augenh. 
129 :638-649, 1956. 

This is a report on 277 operations done 
at the clinic in Basel from 1951 to 1954. 
Since then this operation has been aban- 
doned. In 100 patients a cosmetic ortho- 
phoria could be obtained while 31 patients 
ended with an exotropia. (9 tables, 20 ref- 
erences) Frederick C. Blodi. 


Ciippers, C. Modern strabismus treat- 
ment. Klin. Monatsbl. f. Augenh. 129 :579- 
604, 1956, 

This is a review article which empha- 
sizes the importance of orthoptic and 
pleoptic treatment. The latter is indi- 
cated for eccentric fixation. The author 
uses after-images for this treatment. The 
macular area is illuminated in a large 
disc-shaped area which contains a central 
occluder. The illumination is performed 
with an ophthalmoscope and an appropri- 
ate attachment. The central, occluded 
area will appear as a light disc in the 
negative after-image. This light disc is 
surrounded by a large dark area and can 
now be stimulated. (15 figures, 4 tables) 

Frederick C. Blodi. 


Fink, Walter H. Pitfalls in strabismus 
surgery. A.M.A. Arch. Ophth. 56 :265-273, 
Aug., 1956. 


The author outlines some of the causes 


of unsatisfactory results in squint sur- 
gery. The subject is discussed in outline 
form pertaining to general considerations, 
factors applying to all muscles and fac- 


tors applying to individual muscles. The 
article is easy to read and gives many 
useful hints. G. S. Tyner. 


Haensel, W. Our present status of di- 
agnosing and treating concomitant stra- 
bismus. Klin. Monatsbl. f. Augenh. 
129 :620-638, 1956. 

The modern methods are reviewed ex- 
tensively. 164 patients were analysed, All 
55 patients with abnormal retinal corre- 
spondence could be normalized. Tenot- 
omy is the operation of choice for devia- 
tions under 20 degrees. In the other cases 
and advancement are done. 
(5 figures, 53 references) 

Frederick C. Blodi. 


recession 


Herzau, Werner. The adaptation mech- 
anisms in strabismus. Klin. Monatsbl. f. 
Augenh, 129 :605-610, 1956. 

This is a review on the “blind-spot- 
mechanism” and the “blind-spot-syn- 
drome.” The objections raised by Ver- 
hoeff are mentioned. The author believes 
that it is rather an accidental happen- 
stance and not a purposeful reflex. (14 ref- 
ences) Frederick C. Blodi. 


Holland, Gerhard. The influence of age 
on the physiologic limits of ocular mo- 
tility. Klin. Monatsbl. f. Augenh. 129 :655- 
663, 1956. 

370 persons were examined on the 
perimeter. There was a linear decrease 
with age for all movements upward 
(straight up, right and left). The extent 
of the movements downward increased 
until the third decade and then decreased 
also. (1 figure, 7 tables, 5 references) 

Frederick C. Blodi. 


Bamert, W., Bangerter, A., Huber, A., 
Hugonnier, R., Koenig, F., Jr., Landolt, E., 
Lang, J., Lehner, F. H., Ricci, A. M., 
Rintelen, F., Smolik, H. and Streiff, E. B. 
Symposium: Concomitant strabismus. 
Ophthalmologica 131 :203-280, April-May, 
1956. 
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Hugonnier, R. Physiopathology and 
diagnosis of concomitant strabismus. pp. 
203-218. 

This was the opening paper of a sym- 
posium on concomitant strabismus pre- 
sented before the Swiss Ophthalmological 
Society in October, 1955. The principal 
facts of normal binocular vision and its 
development during childhood are re- 
viewed. Up to the age of 5 or 6 years the 
binocular vision remains in a very labile 
state and can easily be disturbed, altered 
or modified. These alterations may be of a 
negative nature, such as suppression sco- 
tomas and amblyopia, or of a positive na- 
ture, such as anomalous correspondence. 
Amblyopia is really a more intense form 
of the suppression scotoma. The distinc- 
tion between amblyopia due to arrest 
(arrested, stunted development) and am- 
blyopia due to extinction is an important 
one. The former type is much more diffi- 
cult to correct than the latter. Another 
very important classification of ambly- 
opia is with regard to the retinal area 
used for fixation. There exist now several 
methods for the determination of the 
retinal area used for fixation (cfr, Steiger 
and Wuerth, Am. J. Ophth. 40:769, 1955). 
Four types may be distinguished: 1. fo- 
veal fixation, 2. true eccentric fixation, 3. 
hesitant fixation and 4. total absence of 
fixation. In type 2, a definite but fairly 
large area located between fovea and disc 
or even nasal to the dise serves for fixa- 
tion. These patients may not show a re- 
covery movement when the better eye is 
covered. Slight degrees of eccentric fixa- 
tion may be entirely overlooked. Hesitant 
fixation occurs chiefly in very young chil- 
dren and is characterized by a pendulum- 
like movement between fovea and one 
certain eccentric area. Total absence of 
fixation is a feature of severe organic 
lesions. 

Type 2, that is, true eccentric fixation, 
is very common in amblyopic eyes and 
represents a definite contraindication to 


therapy by occlusion of the better eye. 
It is also important to remember that 
amblyopia is no protection against post- 
operative diplopia. 

Anomalous retinal correspondence is 
an attempt at binocular vision that misses 
its mark by a wide margin. The actual 
phenomena at the subjective angle vary 
from a suppression or jump of one image 
to superimposition or actual fusion of 
two images. Whatever phenomenon takes 
place, the resultant binocular vision is 
never normal, Fusion occurs only now 
and then, without any latitude and with- 
out depth perception. 

Turning to the discussion of the motor 
element in strabismus, such an element is 
necessary to cause a manifest squint and 
may be represented 1. by an anatomical 
anomaly of the position of rest, 2. a dis- 
turbance of the normal synergy of ac- 
commodation and convergence, or 3. by 
a true paresis. Under the second heading 
fall three distinct entities: the true ac- 
commodative (1), the hypoaccommoda- 
tive (II) and the hyperkinetic (III) or 
Costenbader type of strabismus. The dif- 
ferences between the three types are well 
expressed in their names. The centers 
controlling convergence function nor- 
mally in type I and II, but accommoda- 
tion is “out of line” because of a high 
degree of hypermetropia in type I or 
because of actual weakness in type II. 
In type III absence of the normal cortical 
inhibition of the convergence centers re- 
sults in “anarchic” convergence move- 
ments. 

At the end of his paper, Hugonnier 
stresses three special points: 1. The treat- 
ment of strabismus should be planned so 
as to maintain or restore the normal func- 
tion of convergence. 2. There is a strong 
psychologic element in many cases of 
strabismus. 3. The acute concomitant 
strabismus in the adult, as described by 
Bielschowsky, Malbran and Franceschetti 
should be recognized as a sudden decom- 
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pensation of a preexisting heterophoria 
and be given the benefit of prompt sur- 
gical treatment. 

Bangerter, A. The treatment of con- 
comitant strabismus. pp. 219-237. 

The principal goal of modern strabis- 
mus therapy is normal binocular vision 
and not just an approximately normal 
motor alignment of the two eyes. The 
term concomitant serves only to exclude 
the grossly paretic cases. Within the 
group of concomitant strabismus there 
exist innumerable variations depending 
upon the relative magnitude of the sen- 
sory and motor anomaly. These varia- 
tions may be arranged into a spectrum- 
like diagram with the predominantly sen- 
sory anomalies at the blue end and the 
predominantly motor anomalies at the 
red end. In the majority of the cases of 
concomitant strabismus the sensory dis- 
turbance exceeds the motor disturbance 
in magnitude and significance. The treat- 
ment of the individual case depends very 
much upon its position within the spec- 
trum. 

The basis of any strabismus therapy is 
the creation of optimal visual conditions 
by the elimination, if possible, of organic 
defects and by the correction of refrac- 
tive errors. Fullest possible correction of 
hypermetropia by means of complete 
atropinization is necessary. 

Amblyopia with eccentric fixation calls 
for treatment by Bangerter’s method of 
pleoptics, that is stimulation of the true 
fovea and simultaneous blinding of the 
false fovea (cfr. Am. J. Ophth. 40:768, 
1955). The purpose of pleoptic treatment 
is to induce the true fovea to take over, 
to gain superiority over the false fovea. 
Occlusion of the better eye is contraindi- 
cated as long as the fixation of the ambly- 
opic eye is eccentric. 

“Most of the progress that has been 
made in the treatment of strabismus dur- 
ing the last 20 years must be attributed 
to developments in the field of orthop- 


tics.” Bangerter makes very extensive use 
of orthoptics, to establish or to strengthen 
normal sensory relationship between the 
two eyes, to develop or strengthen fu- 
sional movements, and also to strengthen 
versions and vergences. 

With regard to the surgical treatment 
Bangerter is against the approximate sur- 
gical correction of the gross motor devia- 
tion at the age of two or three years. 
His chief objection to this form of treat- 
ment is that it is not based on any knowl- 
edge or understanding of the sensory re- 
lationship between the two eyes. Such 
early surgery is justified only in hetero- 
tropias of very high degree and in obvi- 
ous muscular pareses. In most cases of 
concomitant strabismus Bangerier makes 
use of surgical correction of some of the 
deviation either at the beginning (at the 
age of four to seven years) or at some 
time during the orthoptic treatment. Late 
operations are performed in cases in 
which sensory training has failed or had 
no chance of succeeding because of gross 
organic obstacles. The goal of muscle 
surgery is the establishment of normal 
excursions and normal convergence. 
Bangerter performs most of his opera- 
tions under a local anesthetic. 

The modern treatment of strabismus 
has become a special field of ophthalmol- 
ogy. Only about half of the cases of con- 
comitant strabismus can be treated satis- 
factorily by practicing ophthalmologists 
aided by office assistants with special 
training in orthoptics. The treatment of 
the other half of cases is so difficult, re- 
quires so much in the way of highly 
skilled personnel and complicated equip- 
ment that they are best referred to clinics 
or pleoptic-orthoptic centers. (3 tables) 

Huber, A. and Lehner, F. H. Electro- 
myography of the ocular muscles. pp. 238- 
247. 

The electromyographic laboratory con- 
nected with the neurologic department of 
the County Hospital in Zurich has re- 
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cently extended its activities into the field 
of ocular motility. In the paper under re- 
view Huber, the ophthalmologist,and Leh- 
ner, the neurologist, present a brief intro- 
duction to electromyography (EMG) in 
general and to ocular electro-myography 
in particular. The ocular muscles are 
characterized by small motor units, one 
nerve fiber supplying only 5 to 10 muscle 
fibers, in contradistinction to skeletal 
muscles with a nerve-muscle fiber ratio 
of 1:100. The action potentials of the oc- 
ular muscles are also considerably smal- 
ler, shorter and more frequent than those 
of most skeletal muscles. The ocular mus- 
cles show electric activity in nearly all 
portions of the field of fixation, but the 
number of operating motor units in- 
creases characteristically as the eye 
moves into the clinical field of action for 
the particular muscle. The lateral rectus, 
for example, is electrically active even in 
extreme adduction. 

Electromyographic tracings of a few 
typical pathologic situations are demon- 
strated. In paralyses of the ocular mus- 
cles EMG makes possible the distinction 
between complete and partial paralysis, 
but not the localization of the lesion. 
Cases of concomitant squint will be dis- 
cussed in a future publication. (11 figures, 
14 references) 

Rintelen, F. Problems of surgical 
strabismus therapy. pp. 248-253. 

The author’s routine method for the 
surgical treatment of concomitant eso- 
tropia with more than 10-degree deviation 
has been the guarded tenotomy on one 
or both eyes. The cosmetic results have 
been satisfactory in 238 of 277 such cases 
which have been followed for a period of 
several years. In 31 cases a slight to 
marked exotropia has set in. The number 
of these cases will undoubtedly increase 
with time. In view of these findings the 
author has given up guarded tenotomies 
and has adopted the technique of reces- 
sions combined with resections of the 


opposing lateral rectus muscle. 

Rintelen, F. Partial tenotomy. pp. 254- 
256. 

For the correction of concomitant de- 
viations up to 12 degrees the author per- 
forms and recommends partial tenotomies 
which actually are partial myotomies, 
that is two incisions 6 mm. apart, exactly 
at right angle to the course of the muscle 
and comprising two thirds of it. The 
conjunctiva is closed accurately and a 
binocular dressing applied for 12 to 16 
hours. In 27 out of 42 operations on the 
medial rectus muscle the result was prac- 
tically orthophoria. No demonstrable 
effect was observed in nine cases. There 
was no case of over-correction, that is 
exophoria, exotropia or limitation of ad- 
duction. 

Bamert, W. Tendon lengthening after 
Kuhnt-Bangerter. pp. 257-261. 

This is a modification of a tendon- 
lengthening procedure first described by 
Kuhnt in 1908. In the cleanly exposed 
tendon a rectangular flap is dissected 
comprising about half of the tendon 
width, with its base 1 or 2 mm. behind 
the insertion and its free edge a care- 
fully measured distance (not exceeding 
4 mm.) further back. The tendon is then 
completely cut off at the insertion and 
the free edge of the flap sutured in its 
place. The resultant hole in the tendon 
is closed with a silk suture. Each milli- 
meter of tendon flap corresponds to 3 to 
4 degrees of correction, that is reduction 
of deviation. The advantages of the 
method are the maintenance of the nor- 
mal, physiologic arc of contact between 
muscle and globe and only minimal 
changes in the position of the caruncle 
and semilunar fold. The indications for 
this tendon-lengthening are the same as 
for the recession operation. (7 figures) 

Lang, J. The treatment of eccentric 
fixation with the afterimage method of 
Cueppers. pp. 261-262. 

One of the problems in cases of ec- 
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centric fixation is to determine the visual 
direction that belongs to the true fovea. 
Cuepper’s method consists of exposing 
the eccentrically fixating eye to the light 
emitted by a strong ophthalmoscope with 
careful and accurate shielding of the 
macular region. Such exposure causes at 
first a positive and then a negative after- 
image in the center of which the unstim- 
ulated macula stands out as a very defi- 
nite bright spot. The subjective experi- 
ence of this spot is of therapeutic value. 
Besides, the spot serves to define the 
visual direction of the true fovea of the 
squinting eye in relation to the visual 
direction of its pseudofovea or of the 
fovea of the other eye. This measurement 
makes it possible to stimulate the true 
fovea and blot out the pseudofovea. The 
course of treatment 
about three weeks’ complete occlusion of 
the amblyopic, eccentrically fixating eye 
followed by a period of three to six weeks 
during which the occlusion is interrupted 
for daily pleoptic exercises. As soon as the 
fixation becomes centric the other eye is 
occluded. The treatment requires a great 
deal of patience and cooperation on the 
part of the patient and can rarely be 
carried out on children under eight years 
of age. 

Smolik, H. Critical thoughts on the 
subject of orthoptics. pp. 263-266. 

There is very general agreement on the 
importance of early recognition and treat- 


usual consists of 


ment of a concomitant strabismus, but 
there are not many therapeutic proce- 
dures feasible at the ages of one to three 
years. Total occlusion is rarely carried 
out successfully in children under two 
years of age. Bangerter’s warning against 
occlusion fixation 
has introduced a new element of uncer- 
tainty since the diagnosis of slight de- 
grees of true eccentric fixation may be 
very difficult. The results of orthoptics 
are often in no proportion to the amount 
of effort made by the patient, his family, 


in cases of eccentric 


his doctor and the orthoptic assistant. 
The ophthalmologist who are doubting 
the value of orthoptics altogether, should 
be reminded that there are no other or 
better methods of treatment. (3 refer- 
ences) 

Landolt, E. and Koenig, F., Jr. Surgi- 
cal overcorrection of concomitant strabis- 
mus. pp. 266-269. 

Among the roughly 800 operations for 
strabismus performed at the University 
Eye Clinic of Zurich between 1945 and 
1954 were 29 operations for the correction 
of postoperative exotropia which had oc- 
curred after one or several operations for 
an original esotropia. A follow-up study 
of these cases revealed that in 24 of the 
29 cases the original surgery had included 
a free or guarded tenotomy. Clinically 
all 29 cases showed a very much impaired 
function of the tenotomized muscle. 
While the anatomical findings varied con- 
siderably, reattachment of the tenoto- 
mized muscle far back on the globe was 
the rule. 

The surgical procedure for the correc- 
tion of the overcorrection consisted of 
careful search for the previously tenoto- 
mized muscle, followed by its isolation, 
resection and advancement. In only six 
of the 29 cases were additional recessions 
of the antagonist done. The results were 
remarkably good even in cases in which 
the muscle seemed very thin and feeble 
to the surgeon. 

Ricci, A. and Ricci, M. Five years of 
orthoptics. pp. 270-276. 

The University Eye Clinic of Lausanne 
reports on results of treatment in con- 
comitant convergent strabismus. In a 
series of 204 cases the aim of the treat- 
ment for a variety of reasons was purely 
cosmetic, This aim, that is a residual 
esotropia of less than 7 degrees, was 
achieved in about 50 percent of this 
group. Orthoptic treatment was not feas- 
ible or seemed to reasonable 
chance of success either because of an 
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amblyopia resistant to treatment or be- 
cause of a vertical deviation of more than 
10 degrees. 

In another group, comprising 246 cases, 
the aim of the treatment was improve- 
ment in the functional sense, that is bet- 
ter binocular vision. The result of the 
treatment in this group, according to the 
authors’ interpretation, was significantly 
influenced by the experience of the sur- 
geon. “Orthoptic treatment may facili- 
tate the development of some degree of 
binocular vision which in turn tends to 
consolidate the operative result. Orthop- 
tic treatment may be useless or even 
dangerous if the eyes have not been 
placed into their correct position by sur- 
gery.” (6 figures) 

Streiff, E. B. and Ricci, A. The surgical 
treatment of concomitant convergent 
strabismus. pp. 277-280. 

In contradistinction to opinions ex- 
pressed earlier in this symposium (cfr. 
Bangerter) Streiff and Ricci are putting 
themselves on record as being in favor 
of early, admittedly approximate, surgi- 
cal correction of esotropia, Since the sen- 
sory apparatus is most adaptable be- 
tween the ages of two to five years an 
operation during that period is_thor- 
oughly justifiable. For accommodative 
squint, completely corrected by 
glasses and orthoptics, the authors rec- 
ommend weakening of one or both medial 
rectus muscles. Esotropias with greater 
deviation for distance than for near 
should be treated by strengthening the 
lateral rectus muscles. Paralytic squints 
with very marked esotropia in very young 
children call for recession of the medial 
rectus muscles in order to facilitate ab- 
duction. The overaction of the medial 
rectus muscles (the direct antagonists of 
the paretic muscles) is reversible if 
treated early. If the paresis is followed 
by only mild or moderate esotropia, the 
medial rectus muscle of the paretic eye 
should be weakened. In general the au- 


not 


thors confine their first operation to just 
one eye. With regard to vertical devia- 
tions the authors are also in favor of early 
surgical correction. Peter C. Kronfeld. 


Knapp, Philip. Use of miotics in eso- 
tropia. Iowa St. M.S.J. 46:581-584, Nov., 
1956. 

Miotics are used in esotropia to pro- 
duce peripheral accommodation by stim- 
ulation of the ciliary muscle, thus reduc- 
ing the need for central accommodation 
with its associated convergence. The best 
results are obtained when the esotropia is 
present in convergence only. One drop 
of 0.025 percent DFP is used at bedtime 
for a trial period of two weeks in pa- 
tients in whom the refractive error is 
not above +4.50 sphere and +1.50 cylin- 
der. If there is a significant reduction in 
the esotropia, the drops are continued 
every other night for two months. The 
reduced dosage helps to minimize the 
production of iris cysts. DFP may also 
be used in the amblyopic eye, whereas 
atropine is instilled in the eye with good 
visual acuity, for it stimulates accommo- 
dation to compensate for the hyperme- 
tropia and increases the clarity of the 
image in the amblyopic eye. (4 tables, 
5 references) Irwin E. Gaynon. 


Krause, Gebhard. Diagnosis of anom- 
alous retinal correspondence. Klin. Mo- 
natsbl. f. Augenh. 129 :610-619, 1956. 

Fusion pictures are projected from two 
sources onto a curved screen. A green 
and a red filter colors these pictures and 
the patient wears red-green glasses. The 
projectors can be rotated around a verti- 
cal axis. They are set at the objective 
angle while the patient selects the sub- 
jective deviation. This test proved to be 
more sensitive than the after-image test. 
(20 references) Frederick C. Blodi. 


O’Connor, Roderick. Change-overs 
from eso- to exotropia. Tr. Pacific Coast 
Oto-( phth. Soc. pp. 77-86, 1955. 
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Postoperative adhesion is believed to 
be a cause of overaction or underaction 
of the ocular muscles. O’Connor feels that 
his cinch operation is superior to others 
in that prolonged immobilization of the 
eyes after other types of muscle surgery 
favors the development of adhesions. An- 
other cause of adhesions is “rough sur- 
gery.” In the discussion of this paper 
Tours pointed out the point that modern 
surgery is less traumatic than that of 25 
years ago, and that immobilization of the 
eyes for longer than 24 hours is no longer 
a common procedure. He ascribes the de- 
cline in popularity of the cinch operation 
to the severe postoperative reactions. 
(2 figures) Lawrence L. Garner. 


Ohm, J. The behavior of paralyzed 
horizontal muscles in vertical movements 
of the sound eye. Klin. Monatsbl. f. 
Augenh. 129 :649-6055, 1956. 

With a paralysed lateral rectus muscle 
the deviation increases when looking 
downward, while the reverse is true in a 
patient with paretic medial rectus. Six 
cases are described to illustrate this phe- 
nomenon, but no explanation could be 
found. (3 figures, 1 table, 9 references) 

Frederick C. Blodi. 


Pagliarani, N. The recognition of re- 
traction nystagmus. Riv. oto-neuro-oftal. 
31 :297-306, July-Aug., 1956. 

The author describes a case of retrac- 
tion nystagmus in a 39-year-old man who 
had definite but unequal limitation of 
verticle movements together with a uni- 
lateral paralysis of the internal eye mus- 
cles. The patient also presented general- 
ized complaints which were presumed to 
be the result of a virus infection. The 
ocular manifestations were considered to 
be attributable to an inflammatory proc- 
ess. (2 figures, 25 references) 

William C. Caccamise. 


Siebeck, Robert. Retinal correspond- 
ence and correspondence of visual axes 


(“Sehrichtungsgemeinschaft”). Arch. f. 
Ophth. 158 :136-148, 1956. 

The author discusses theory, diagnosis 
and orthoptic procedures in a number of 
cases of oculomotor anomaly and gives 
the following summary of his work. The 
hypothesis of anomalous correspondence 
of the visual axes seems to be more use- 
ful for an understanding of sensory dis- 
turbances in concomitant strabismus than 
the hypothesis of anomalous retinal cor- 
respondence. Orthoptic treatment should 
start from the abnormal positions of each 
eye and try to build up a normal direction 
of both visual axes. The role of disturb- 
ances in localization due to motor anom- 
alies of amblyopic eyes with excentric 
fixation is emphasized. (21 references) 

Ernst Schmerl. 


7 
CONJUNCTIVA, CORNEA, SCLERA 


Babel, J. Cases of keratitis character- 
ized by corneal edema. Ophthalmologica 
131 :319-323, April-May, 1956. 

The five cases reported had in common 
a clinical appearance and course that 
would make them classifiable as more or 
less typical disciform keratitis. In only 
one case was the author able to observe a 
surface lesion that might have been den- 
dritic. The aqueous in another case 
caused a vesicular keratitis in one rab- 
bit. (2 figures, 1 reference) 

Peter C. Kronfeld. 


Bellavia, Marco. Corneal burns. Gior. 
ital. oftal. 9 :312-332, March-April, 1956. 


After a description of the various types 
of corneal burn, the results of different 
methods of therapy in experimental rab- 
bits and in five human subjects are de- 
scribed. Burns were produced in rabbits 
by nitric acid, lime and heat, and the 
gravity of the lesions was in the order 
given. Best results were obtained when, 
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in addition to atropin and penicillin, vaso- 
dilators and vitamin 12 were also used. 
(1 table, 52 references) V. Tabone. 


Boberg-Ans, Jorn. Corneal sensitivity. 
Acta Ophth. 34 :149-162, 1956. 

The literature on the subject is re- 
viewed, and a new instrument for meas- 
uring corneal sensitivity described. This 
corneal sensibilometer consists of a tube 
holding a nylon thread, the exposed part 
of which can be varied and measured on 
a recording scale. The effect of the elas- 
ticity, the diameter of the thread, the area 
of contact with the cornea and the speed 
of application is discussed. The other 
methods of testing corneal sensitivity are 
evaluated. The accuracy of an air stream 
was tested by the author with the use 
of a specially designed apparatus, provid- 
ing a calibrated air stream of short dura- 
tion. The author concludes that the old 
tests are inexact and that the best method 
is afforded by his sensibilometer, which 
permits variation in the stimulus by 
variation in the length of the thread. 
(18 figures, 3 references) Ray K. Daily. 


Ellis, Orwyn H. Surgical repair of 
corneal injury. Calif. Med. 85:321-325, 
Nov., 1956. 

Wounds in the periphery of the cornea 
heal better than those in the central area. 
Lacerations in the periphery often extend 
into the sclera, are more serious, and of- 
ten involve the underlying ciliary body. 
Sutures of 6-0 black braided silk, using 
the Griesharbor, Kalt, or Ethicon atrau- 
matic needle, must be well placed, first 
in the flap, at 2 or 3 mm. intervals, and 
ending in normal corneal tissue. In early 
cases, the prolapsed iris may be replaced 
and an air bubble inserted to maintain 
the anterior chamber. If the prolapse is 
old, infection is usually present, and an 
iridectomy is done. Prolapsed vitreous, 
if present, is excised after the wound is 
sutured. Conjunctival flaps alone, to cover 


corneal wounds, are to be condemned 
inasmuch as the healing is usually very 
poor. (9 figures, 1 reference) 

Irwin E. Gaynon. 


Guenther, G. Duplication of Descemet’s 
membrane. Ophthalmologica 131 :410- 
416, June, 1956. 

Histologic examination of the corneal 
discs removed in the course of kerato- 
plasty revealed duplication of Descemet’s 
membrane in three patients (one atypi- 
cal corneal dystrophy, one perforated ul- 
cer, one severe burn) and in rabbits with 
experimental lye burns of the cornea. 
(5 figures, 3 references) 

Peter C. Kronfeld. 


Kanagasundaram, C. R. Episcleral mi- 
croaneurysms. Brit. J. Ophth. 40 :568-570, 
Sept., 1956. 

A 46-year-old man had recurrent at- 
tacks of ocular congestion and pain for 
many years. Many episcleral micro- 
aneurysms were found about the limbus 
of each eye, with elevation of tension and 
numerous cells in the aqueous. The micro- 
aneurysms probably interfered mechanic- 
ally with aqueous outflow. A filtering op- 
eration improved one eye very much. (2 
figures) Morris Kaplan. 


Katavisto, Martti. Streptokinase and 
streptodornase in the treatment of ulcus 
serpens corneae. Acta Ophth. 34:214-218, 
1956. 


The literature is reviewed, and the au- 
thor’s results with the use of these drugs 
in 16 severe or moderately severe cases 
is summarized. The most effective 
method of application was found to be 
six instillations of a solution containing 
2,000 units of streptokinase and 500 units 
of streptodornase per cc. on the first day; 
if necrotic areas persisted on the second 
day they were painted with the same solu- 
tion. Antibiotics and mydriatics were 
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used as usual. The author’s impression 
is that the drugs promote clearing of the 
ulcer and separation of the necrotic tis- 
sue and are useful in severe or moder- 
ately severe cases. (13 references) 

Ray K. Daily. 


Ley, A. P. and Sanders, T. E. Fungus 
keratitis. A.M.A. Arch. Ophth. 56 :257- 
264, Aug., 1956. 

Three cases of hypopyon ulcer are re- 
ported in farmers who had trivial corneal 
injuries with vegetable matter. All three 
went to enucleation after treatment with 
corticosteroids and antibiotics. The au- 
thors believe that the therapy used may 
have been conducive to fungus growth. 
(4 figures, 1 table, 14 references) 

G. S. Tyner. 


Librach, I. M. Ocular symptoms in 
glandular fever. Brit. J. Ophth. 40:619- 
621, Oct., 1956. 

Two cases of mild conjunctivitis as the 
only eye symptoms in the presence of an 
acute illness are reported. Conjunctivitis 
is present in approximately 40 percent of 
recorded cases of glandular fever from a 
few days to two weeks. (6 references) 

Lawrence L. Garner. 


McGavic, John S. Histologic findings in 
an eye with scleral resection. Tr. Am. 
Acad. Ophth. 60 :600-601, July-Aug., 1956. 

A case report with histologic findings 
is presented. Theodore M. Shapira. 


Mueller, Horst. Experimental nonper- 
forating keratoplasty. Arch. f. Ophth. 
158 :228-234, 1956. 

In the cornea of albino rabbits the au- 
thor prepared a bed as for lamellar kera- 
toplasty and inserted into it a full-thick- 
ness disc of donor cornea 5 to 8 mm. in 
diameter. All eyes with infection or op- 
erative injury were immediately dis- 
carded, leaving 33 eyes for study. The 


rabbit's cornea is thin and large and often 
a cleft between donor and recipient cer- 
nea was invaded by proliferating epithe- 
lium. In the remaining 23 eyes the trans- 
plant healed in permanently; in eight of 
them it became clouded and vascularized 
and in 15 it remained clear permanently 
(1 to 8 months). Postoperative corneal 
vascularization occurred less frequently 
than after penetrating keratoplasty. 
Vascularization is usually followed by 
opacity and an observation on a human 
eye is cited to show that the reaction 
differs but little from his experimental 
results. The author emphasizes the im- 
portance of the endothelium of the re- 
cipient cornea. The advantages of lamel- 
lar keratoplasty are simplicity of proce- 
dure, reduced incidence of postoperative 
complications and decreased traumatiza- 
tion of the donor cornea. (2 figures) 
F. H. Haessler. 


Ohrt, Vagn. Acute keratoconus caused 


by displacement of a contact lens. Acta 
Ophth. 34:218-225, 1956. 


The literature on acute keratoconus is 
reviewed and its clinical course compared 
to that of ordinary keratoconus. An un- 
usual case of acute keratoconus is de- 
scribed; a 58-year-old man, who was 
wearing contact lenses for keratoconus, 
damaged the left eye accidentally when 
trying to insert the lens with an injured 
and bandaged thumb. The trauma to the 
cornea caused severe contraction of the 
lids and the upper edge of the lens im- 
pinged on the center of the cornea. The 
result was an acute keratoconus in the 
lower portion of the cornea with rupture 
of Descemet’s membrane and corneal 
opacity. The patient was treated with cor- 
tisone by instillation and subconjunctival 
injection. The final result was a diminu- 
tion of the corneal astigmatism, and an 
improvement of visual acuity with ordi- 
nary lenses. Ohrt points out that it was 
this course of acute keratoconus which 


516 ABSTRACTS 


led Sato to devise his operation for or- 
dinary keratoconus. (2 figures, 3 refer- 
Ray K. Daily. 


ences) 


Sivasubramanian, P. Keratoplasty in 


xeroderma pigmentosum. Brit. J. Ophth. 
40 :549-552, Sept., 1956. 

In xeroderma pigmentosum there is 
often a very severe keratitis which causes 
considerable pain and photophobia and 


eventual blindness. Keratoplasty was 
done on four eyes in three patients; two 
were penetrating grafts and two lamellar. 
In the two latter relief from pain and 
blindness. was dramatic and has remained 
so for 18 months and it is probable that 
cortisone application helped greatly. 
(3 figures, 2 references) Morris Kaplan. 


Steiger, M. An unusual case of filamen- 
tary keratitis. Ophthalmologica 131 :315- 
318, April-May, 1956. 

The unusual features of this case of 
bilateral recurrent filamentary keratitis 
in a 50-year-old man were: 1. normal 
function of the lacrimal glands, 2. epi- 
sodes of loss of consciousness, coming on 
suddenly without warning, resulting in 
hard falls and multiple fractures, not as- 
sociated with convulsions, 3. personality 
changes, 4. bizarre transient neurologic 
symptoms, 5. acute cardiovascular de- 
compensation and death about one year 
after the first attack of keratitis, and 6. 
pathologic autopsy findings in most or- 
gans but primarily in the brain which 
was the site of multiple healed and active 
encephalitic lesions. The author considers 
the possibility of a herpetic encephalitis 
secondary to a recurrent herpetic kerati- 
tis. Peter C. Kronfeld. 


Stocker, Frederick W. Management of 
endothelial and epithelial corneal dys- 
trophy. Tr. Am. Acad. Ophth. 60 :567-575, 
July-Aug., 1956. 

The author classifies types of endo- 
thelial corneal dystrophy and discusses 


the medical and surgical treatment. 
Medically, only temporary improvement 
was achieved with rutin and ascorbic 
acid and diamox. Dramatic improvement 
was obtained with hot air obtained from 
a hair dryer, but this improvement lasted 
only several hours. Surgical treatment 
consisted of corneal transplantation. 
(8 figures, 2 tables, 12 references) 
Theodore M. Shapira. 


8 
UVEA, SYMPATHETIC DISEASE, 
AQUEOUS 

Law, F. W. and Hansell, P. Assess- 
ment of iris neoplasms. Brit. J. Ophth. 
40 :587-591, Oct., 1956. 

A melanoma of the iris is described 
which was photographed over a period 
of years. In the third year there was evi- 
dence of slight enlargement when the 
two negatives were superimposed. Surgi- 
cal extirpation revealed a malignant 
melanoma. Superimposition of carefully 
scaled negatives, taken at a fixed dis- 
tance and with fixed magnification can 
be an accurate method of assessing in- 
crease in size. (10 figures) 

Lawrence L. Garner. 


Oksala, A. and Salminen, A. Lepto- 
spiral uveitis. Acta Ophth. 34:185-194, 
1956. 


Four cases in a group of 66 patients 
with uveitis are reported. The diagnosis 
of leptospiral uveitis was based on posi- 
tive titers in the serological leptospiral 
agglutination lysis test, and on the clini- 
cal picture of the disease. The clinical 
symptoms typical of leptospiral uveitis 
are slight ciliary congestion, slight glassy 
or crystalline corneal precipitates, fine- 
grained and not dense opacities in the 
aqueous, slight hyperemia of the iris, and 
easily ruptured posterior synechia. In 
three patients roseolae similar to those 
of syphilitic uveitis were seen in the iris 
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in the acute stage. The leptospiral types 
were L. batavia in two cases, L. sejroe 
in one case, and L. poi in one. The cases 
of uveitis caused by L. sejroe and L. poi 
are the first to be reported. All patients 
recovered under local applications of 
atropine and cortisone. The authors con- 
sider the diagnosis of importance, par- 
ticularly in order to spare patients pro- 
longed periods of treatment, because the 
clinical picture of leptospiral uveitis may 
simulate that of tuberculous uveitis. 
(1 figure, 34 references) 
Ray K. Daily. 


Perkins, E. S., Smith, C. H. and Scho- 
field, P. B. Treatment of uveitis with 
pyrimethamine (Daraprim). Brit. J. 
Ophth. 40 :577-586, Oct., 1956. 

A positive diagnosis of toxoplasmosis 
cannot be made from a positive response 
to the dye test or the complement fixa- 
tion test; at best these two tests may in- 
dicate that this disease is present in the 
body. Acute or recurrent areas of retinal 
inflammation associated with choroidal 
lesions and diffuse vitreous haze and a 
positive reaction to these tests is charac- 
teristic of the toxoplasma lesion. The use 
of daraprim failed to result in any ap- 
preciable improvement in patients with 
a negative toxoplasma reaction whereas 
definite improvement was noted in pa- 
tients with a positive reaction. In this 
series toxoplasmosis was considered the 
probable cause of about 25 percent of the 
lesions associated with a positive toxo- 
plasmosis reaction. Full blood studies 
should be made when this drug is used 
because there was evidence of erythro- 
poiesis in about one third of the cases. 
Withdrawal of the drug is advised at the 
first sign of macrocytic anemia. (12 tables, 
19 references) 

Lawrence L. Garner. 


Rosenberg, Alan J. Malignant mela- 
noma of the iris at age fifteen: a clinico- 


pathologic study. Tr. Pacific Coast Oto- 
Ophth. Soc. 73-75, 1955. 

Malignant melanoma of the iris in a 
15-year-old patient is rare and in this 
case a diffuse type of pigmentary change 
in the iris was noted. The original symp- 
toms were pain, redness and blurring of 
vision, as in uveitis and glaucoma. Two 
antiglaucoma operations were performed 
and for about two years nothing else was 
noted; then a discrete lesion was found 
in the iris. Serial photographs revealed 
a gradual change in the iris and implanta- 
tion growths in the chamber angle. The 
eye was enucleated eight years after the 
initial examination when the final diag- 
nosis was made. Early iris biopsy as well 
as studies of phosphorus uptake are ad- 
vised as possible aids in the early diagno- 
sis. (2 references, 3 figures) 

Lawrence L. Garner. 


9 
GLAUCOMA AND OCULAR TENSION 


Arentsen, J. Acute myopia and glau- 
coma after ingestion of Diamox. Arch. 
chil. de oftal. 13 :82-84, Jan.-June, 1956. 


The author describes a patient with a 
blepharitis and no refractive error, who 
returned three days after discharge and 
about 12 hours after he had taken a tablet 
of 250 mg. of Diamox prescribed by a 
physician as a reducing agent. He had 
noticed a marked diuresis and blurring of 
vision. He then had a myopia of 4.50 diop- 
ters in each eye and the ocular tension 
was 40 mm. Hg. Pilocarpine was pre- 
scribed, and in 24 hours the tension de- 
creased to 35 mm. The anterior chamber 
was extremely shallow, almost the entire 
iris was in contact with the cornea and 


gonioscopy was impossible. Two days 
later the depth of the anterior chamber 
and the ocular tension were normal, visual 
acuity had returned to 20/20 and there 
was no refractive error. Probably the lens 
had absorbed water and the lens-iris dia- 
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phragm was displaced forward because of 
the emptying of the anterior chamber. 
Walter Mayer. 


Becker, B., Keskey, G. R. and Christen- 
sen, R. E. Hypersecretion glaucoma. 
A.M.A. Arch. Ophth. 56:180-187, Aug., 
1956. 

The authors call attention to a rare 
group of patients with open-angle glau- 
coma who respond poorly to miotics and 
have a normal facility of aqueous outflow 
despite an elevated ocular tension. An 
example is a patient who, during tonogra- 
phy, shows an initial tension of 40 mm. 
Hg but a normal coefficient of outflow, 
0.25. This group is best treated by miotics 
plus acetazoleamide which reduces aque- 
ous production. (6 tables, 6 references) 

G. S. Tyner. 


Cuendet, J. F. The influence of the 
lunar cycle upon the course of acute 
angle-closure glaucoma. Ophthalmologica 
131 :355-359, April-May, 1956. 

41 cases of angle-closure glaucoma were 
investigated for a possible relationship 
between the phases of the lunar cycle and 
the occurrence of acute attacks. A slight 
positive correlation was found between 
the time of onset of the attack and periods 
of maximum attraction between sun and 
moon. Attacks were more frequent during 
the new and the full phase of the moon. 
(2 tables) Peter C. Kronfeld. 


Fankhauser, F. and Schmidt, T. Ex- 
periences with Preziosi’s glaucoma opera- 
tion. Ophthalmologica 131 :342-347, April- 
May, 1956. 

Preziosi’s operation (cfr. British J. 
Ophth. 8:414, 1924) may be described as 
a sclerectomy in which the chamber- 
opening incision is made with a red-hot 
cautery and enlarged with scissors. The 
final filtering scar resembles the typical 
post-trephine scar; the bleb, however, is 
usually smaller, has a thicker wall and 


does not fistulate grossly. Late infections, 
of which the eye clinic in Berne has ob- 
served quite a few after corneoscleral 
trephinings, have not been seen after the 
Preziosi operation. When the operation 
fails it is usually due to “tightening-up” 
of the conjunctiva overlying the still pat- 
ent sclera. In a series of 56 cases of 
chronic simple glaucoma the Preziosi 
operation resulted in normalization of the 
ocular tension in about 60 percent with- 
out miotics and in an additional 12 to 20 
percent with the help of miotics. (4 fig- 
ures, 1 table, 2 references) 
Peter C. Kronfeld. 


Joachim, Otto. Atypical field defects in 
chronic glaucoma. Klin. Monatsbl. f. 
Augenh. 129 :450-463, 1956. 

In about 5 percent of 1,835 patients 
atypical defects of the visual field were 
found in addition to the typical glauco- 
matous defects of the nerve-bundle type. 
In six patients the additional field defects 
were caused by vascular accidents (occlu- 
sion of an arteriole or vein). In two eyes 
there was an additional central scotoma 
caused by a disciform degeneration in one 
eye and by a tobacco-amblyopia in the 
other. In two other patients the picture 
was complicated by a hemianopic defect. 
(23 figures, 57 references) 

Frederick C. Blodi. 


Kittel, V. Familial iris atrophy with 
glaucoma. Klin. Monatsbl. f. Augenh. 129: 
464-471, 1956. 

Essential iris atrophy was observed in 
grandfather, father and a four-year-old 
son. The child was mentally retarded and 
showed only peripheral adhesions of the 
iris to Schwalbe’s ring. All three patients 
had a hypoplastic maxilla and the child 
had a partial anodontia in addition. (4 
figures, 22 references) 

Frederick C. Blodi. 


Krasnov, M. and Shulpina, N. Detach- 
ment of the choroid in operations for 
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glaucoma. Vestnik oftal. 6:11-15, Nov.- 
Dec., 1956. 

The authors analyzed 340 histories of 
patients operated upon for glaucoma in 
the Moscow Eye Clinic during the years 
1953 to 1955. Elliot’s trephining was done 
in 166 patients, iridectomy in 123, cyclo- 
dialysis in 26, and posterior and anterior 
sclerectomy in 20 patients. Detachment of 
the choroid occurred in 57 or 34.3 per 
cent of the eyes which had been trephined. 
In most of the patients detachment ap- 
peared on the fourth to seventh day after 
the operation, in a few on the 13th to 
2ist day. The serum behind, the choroid 
was examined in 12 enucleated eyes. It 
was colorless and contained some erythro- 
cytes. In prolonged detachment the tran- 
sudate was infiltrated by elements of con- 
nective tissue. Spontaneous reattachment 
of the choroid occurred in 35 patients. In 
ll patients with prolonged detachment, 
iritis with formation of posterior and an- 
terior synechia developed. In some of the 
patients diathermy puncture of the sclera 
gave good results. Olga Sitchevska. 


Leinfelder, P. J. and Owens, F. M. Jr. 
Importance of the diagnosis of glaucoma. 
Minnesota Med. 39 :737-739, Nov., 1956. 


“Since the course of the disease is usu- 
ally progressive and because the treat- 
ment may be surgical if the daily use of 
miotic drops does not lower the elevated 
intraocular pressure, and because of the 
fears engendered in the minds of many 
patients, it is important that accuracy be 
of the highest order in making the diagno- 
sis and the further care of these patients.” 

In glaucoma the facility of outflow is 
impaired. With a normal facility of out- 
flow and an increased ocular tension, the 
rate of formation of aqueous is increased. 
The provocative tests must be interpreted 
with care because a positive test may not 
mean chronic glaucoma, but susceptibility 
to an acute attack. The early tangent 
screen findings are best found with a 


1 mm. target used at one meter. The 
1 mm. target at two meters is required to 
demonstrate baring of the blind spot as 
an early indication of glaucoma. Visual 
field changes should be demonstrable be- 
fore surgery is advised, except in narrow 
angle glaucoma. Some patients have an 
elevated intraocular pressure with no 
changes in the visual fields or vision over 
a period of many years; they may not 
have glaucoma. Irwin E. Gayon. 


Marty, F. Relations between glaucoma 
and intercranial tumors. Ophthalmologica 
131 :348-355, April-May, 1956. 

Two of the author’s four cases were 
probably true chronic simple glaucomas 
complicated by coexistent adenomas of 
the pituitary. The neurosurgical proced- 
ure in the second case temporarily aggra- 
vated the glaucoma. During the ophthal- 
mologic workup of the third case, in a 
woman, 36 years of age, with glioma in 
the region of the third ventricle, coexist- 
ent angle-closure glaucoma was dis- 
covered. In the fourth case, in a man 72 
years of age, a suprasellar tumor was di- 
agnosed from the radiographic and en- 
cephalographic findings. The nature of 
the peripheral ocular disease, pseudoglau- 
coma or low-tension glaucoma, could not 
be determined with certainty. 

In all four cases there was at least a 
theoretical possibility of the intracranial 
disease influencing the course of the glau- 
coma. From a practical standpoint it is 
important not to overlook the early peri- 
mertic signs of intracranial tumors in 
cases of glaucoma. (4 figures, 25 refer- 
ences) Peter C. Kronfeld. 


Merté, H. J. and Richter, G. Tonogra- 
phy with the Schiotz tonometer. Klin. 
Monatsbl. f. Augenh. 129 :471-475, 1956. 


The Schietz tonometer is suspended 
over the eye with the help of a frame 
which is fixed to a firm band around the 
head. Comparison with results obtained 
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by regular tonography showed that this 
simplified method may give quite useful 
results. (4 figures) Frederick C. Blodi. 


de Rezende, C. and Quiroz Salgado, L. 
Gonioscopy in secondary glaucoma. Arq. 
brasil. de oftal. 19 :55-90, 1956. 

Gonioscopy is a valuable adjunct in the 
diagnosis and evaluation of therapy of 
secondary glaucoma, regardless of the eti- 
ology. The presence and extent of periph- 
eral anterior synechiae, and the finding 
of other changes in the angle are valuable 
in determining the site and type of sur- 
gery to be performed. Thus, a cyclodialy- 
sis can be done in an area free of synechiz 
while cyclodiathermy may be done in a 
sector where they are most numerous. 
There is also the possibility of avoiding 
hemorrhages by choosing a relatively 
avascular site for surgery. Possible causes 
of the glaucoma may be discovered by 
gonisocopy, such as rubeosis iridis, uvei- 
tis, and glaucoma capsulare. Also, the ab- 
sence of synechiae and other abnormali- 
ties in the angle will enable the examiner 
to determine whether the glaucoma may 
be due to an excess production of aqueous 
humor. 

In uveitis one may determine whether 
the angle is narrow or wide, and observe 
the formation of synechiae. This latter 
finding would justify the alternate use of 
atropine and miotics in an attempt to 
prevent angle closure. The inflammatory 
process is usually most intense in the 
inferior segment of the angle, where exu- 
date, pigment and cellular deposits ac- 
cumulate. In cases of iris bombe, one may 
observe obstruction of the angle by ex- 
tensive synechiae. 

When glaucoma follows cataract sur- 
gery, gonioscopy is of value in examining 
peripheral anterior synechiae, capsular 
exfoliation, vitreous in the anterior cham- 
ber, tissue fragments incarcerated in the 
lips of the wound, cortical remnants and 
epithelial downgrowth. 


Gonioscopy is also recommended in 
glaucoma associated with abnormalities 
of the lens such as dislocations, intumes- 
cent cataract, endophthalmitis phakoana- 
phylactica, and capsular ruptures as well 
as other types of secondary glaucoma 
(traumatic, essential atrophy of the iris, 
intra-ocular tumor, angiomatosis of the 
choroid, retrolental fibroplasia, radiation). 
(163 references) James W. Brennan. 


Smelovsky, A. The contrast scotomet- 
ric test in early diagnosis of glaucoma. 
Vestnik oftal. 5:37-38, Sept.-Oct., 1956. 

Since the increase in size of the blind 
spot in the vertical diameter is character- 
istic for early glaucoma, Smelovsky used 
the contrast test for this purpose. The size 
of the blind spot was measured at eight 
points, first with a white, then with a gray 
object (size 3 mm.) ; difference of the ver- 
tical size of the scotomata for gray and 
white objects greater than 6 degrees of 
arc was considered a positive test. This 
test was positive in 24 patients with early 
glaucoma. This test is simple and fast; it 
takes from five to seven minutes. 

Olga Sitchevska. 


Vaughn, D. G., Jr., Asbury, T., White, 
W. F., Bock, R. H. and Swain, J. M. Glau- 
coma survey of 1,000 hospital patients. Tr. 
Pacific Coast Oto-Ophth. Soc. 99-105, 
1955. 


Routine tonometric screening of 1,000 
mental patients in an institution revealed 
that 1.9 percent had undiagnosed glau- 
coma. No relationship was found to exist 
between mental disease or electroshock 
therapy and glaucoma. Tonometry and 
fundus examination were done in each 
patient and those with elevated tension 
were tested with the Harrington multiple- 
pattern field testing device. Glaucomatous 
defects were found in most of them. 
Routine tonometry in all patients over 
forty years of age is strongly urged. (4 
tables, 8 references) 

Lawrence L. Garner. 


ABSTRACTS 521 


Weekers, R., Gougnard, C., Gougnard, 
L. and Watillon, M. Treatment of ocular 
hypertension by ischemia of the ciliary 
body. Arch. d’opht. 16 :625-633, Sept.-Oct., 
1956. 

The Belgian workers describe four 
operations designed to reduce the blood 
flow to the ciliary body and to reduce the 
output of aqueous humor. In the first 
operation the anterior ciliary arteries are 
ligated in the internal and external rectus 
muscles without diathermy of the long 
posterior ciliary arteries. In the second 
operation this ligation is combined with 
transscleral diathermy of the long pos- 
terior ciliary arteries at the level of the 
tendons of the internal and external rec- 
tus muscles. In the third operation this 
procedure was combined with ligation of 
the anterior ciliary artery in a vertical 
rectus and with diathermy anterior to the 
insertion 6f the tendon of this muscle. In 
the fourth operation the artery in the 
fourth rectus was ligated and transscleral 
diathermy performed. The techniques of 
these operations are described in detail 
with illustrations. Tables are given show- 
ing the effects of the four operations on 
different types of glaucoma patients. The 
article concludes with a general considera- 
tion of tension-reducing operations which 
act through reduction of aqueous humor. 
(2 figures, 4 tables, 24 references) 

P. Thygeson. 


10 
CRYSTALLINE LENS 


Barreau Koch, R. A new pneumatic in- 
strument for cataract extraction. Arch. 
chil. de oftal. 13:8-11, Jan.-June, 1956. 

The author describes his model of eris- 
ophake in which an assistant maintains 
the vacuum by keeping a rubber tube 
from the vacuum generator clamped off 
with his fingers. The author feels that his 
model is more convenient then the classi- 
cal model of Barraquer. It is noiseless and 


when there is no assistant the surgeon 
himself can clamp off the tubing with 
his teeth. The cup of the erisophake should 
be as wide as possible so as to cover more 
surface and reduce the danger of ruptur- 
ing the capsule. (2 figures) 

Walter Mayer. 


Rintelen, F. and Saubermann, G. His- 
tologic findings after successful Ridley 
cperation. Ophthalmologica 131 :369-373, 
April-May, 1956. 

On an elderly lady with practically uni- 
lateral cataract a typical Ridley operation 
was performed in August, 1953. The usual 
postoperative iridocyclitis subsided within 
three months. The best visual acuity re- 
corded was 20/70. About a year later the 
patient died of cancer and the eye became 
available for pathologic examination. No 
signs of any active inflammatory process 
were found. Signs of previous inflamma- 
tion were present in the form of a dense 
membrane occluding the pupil and of 
extensive masses of scar tissue between 
iris and remnants of the lens capsule 
which in some places were keloid-like. 
This latter scar tissue formation was so 
spotty that the author considers it the 
result of localized operative trauma to the 
posterior iris layers. “Inflammatory reac- 
tions took place only where the plastic 
implant came in contact with traumatized 
iris.” Hardly any lens material had been 
left behind. The posterior segment was 
undisturbed except for a small metastatic 
carcinoma in the choroid. The author 
draws the practical conclusions that, on 
the one hand, the iris should be handled 
very gently, but, on the other, every pos- 
sible attempt should be made to remove 
the lens material completely. Needling of 
occluding membranes should be done 
early. Peter C. Kronfeld. 


Santoni, A. and Delogu, A. Pathogene- 
sis of complicated cataract. Gior. ital. 
oftal. 9 :267-281, March- April, 1956. 
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In several experimental studies of an- 
aphylactic uveitis produced by repeated 
intravitreal injection of horse serum, pos- 
terior cortical and subcortical opacities 
were observed in the lens. The possible 
effects of the vitreous on the metabolism 
of the lens and on the formation of lentic- 
ular opacities are discussed. (6 figures and 
27 references) V. Tabone. 


Tulloh, C. G. Hereditary posterior 
polar cataract. Brit. J. Ophth. 40 :566-567, 
Sept., 1956. 

A 38-year-old man was the eighth mem- 
ber of the fourth generation of a family 
afflicted with hereditary cataract. His 
vision rapidly deteriorated after the age of 
18 years. After surgery his vision was 
good in both eyes. One lens was removed 
in capsule and histologic examination 
showed a posterior polar cataract con- 
sisting of granular eosinophilic fluid 
which extended radially between clefts 
in the lamellae of the lens. (3 figures, 
1 reference) Morris Kaj lan. 


Zunde, A. A. Senile exfoliation of the 
anterior capsule of the lens. Vestnik 
oftal. 6 :34-35, Nov.-Dec., 1956. 

This is a résumé of the monograph of 
Zundee of Oslo. He found flakes on the 
pars plana of the ciliary body, loose flakes 
on the posterior surface of the lens cap- 
sule, and isolated flakes in the angle of 
the anterior chamber. The exfoliated par- 
ticles on the anterior surface of the cap- 
_ Sule, at the equator and hyaloid mem- 
brane were probably formed in situ and 
are not carried elsewhere by the aqueous. 

Zunde disputes the name of glaucoma 
capsulare ; he believes that the glaucoma 
is primary and is independent of exfolia- 
tion of the capsule. Olga Sitchevska. 


11 
RETINA AND VITREOUS 


Alajmo, A. and Cilento, A. Histamine 
content in subretinal fluid in retinal de- 


ital. oftal. 


tachment. Gior. 9 :302-311, 
March-April, 1956. 

Subretinal fluid from 20 eyes with re- 
tinal detachment was examined for hista- 
mine content. The amount detected was 
very small and could have resulted from 
degeneration of the fluid itself. No evi- 
dence of any pathogenic relationship be- 
tween histamine and retinal detachment 
was found. (1 table, 33 references) 


V. Tabone. 


Amsler, Mark. The permanent elements 
of Gonin’s operation for retinal detach- 
ment. Ophthalmologica 131 :324-327, 
April-May, 1956. 

On the twentieth anniversary of 
Gonin’s death and the thirty-fifth anni- 
versary of the presentation of his report 
on the pathology and pathogenesis of ret- 
inal detachment before the French Oph- 
thalmological Society his direct pupil and 
almost life-long associate Marc Amsler 
reviews the “Master’s” work from the 
standpoint of what parts have become 
permanent elements of the treatment of 
retinal detachment. Very clearly, those 
parts are 1. the importance of exhaustive 
ophthalmoscopic examinations before and 
after surgery, 2. the preéminence of the 
retinal tear in the causation and its exact 
closure in the treatment of retinal detach- 
ment, and 3. the importance of preopera- 
tive or operative approximation (rap- 
prochement) of choroid and retina. These 
three principles are embodied in all cur- 
rent detachment operations but are rarely 
remembered as the elements of Gonin’s 
operation. 

Peter C. Kronfeld. 


Battistini, A. Septic retinitis of Roth 
in a case of endocarditis lenta. Arch. di 
ottal. 60 :188-193, May-June, 1956. 

A 47-year-old woman with endocarditis 
lenta had visual disturbances and a pre- 
retinal hemorrhage in the macular region. 


(12 references) John J. Stern. 
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Betetto, G. Acute retinal vasospasm in 
a patient with Méniére’s syndrome. Riv. 
oto-neuro-oftal. 31:316-341, July-Aug., 
1956. 

The author discusses in great detail 
the history and findings in a 55-year-old 
man with Méniére’s syndrome and spastic 
occlusion of the central retinal artery. 
Emphasis is placed on a possible correla- 
tion betweent the ocular and auditory 
findings. (12 figures, 47 references) 

William C. Caccamise. 


Boehringer, H. R. Morbidity rates for 
retinal detachment. Ophthalmologica 131: 
331-334, April-May, 1956. 

This, as far as the reviewer knows, is 
the first and only determination of the 
incidence of retinal detachment in a given 
population. Through the cooperation of 
all ophthalmologists practicing and all 
hospitals located in the County of Zurich 
(Switzerland) the author has obtained 
records of all cases of retinal detachment 
that occurred in residents of the County 
and sought help from physicians in the 
County between January Ist, 1949 and 
July 1st, 1955. In a population of roughly 
800,000 individuals 195 cases of idiopathic 
detachment were recorded. Very interest- 
ing was the distribution of these 195 
cases according to age and refractive 
error. The incidence of retinal detachment 
definitely increased with age and with 
higher degrees of myopia. Dividing the 
material into four groups according to 
the refractive error (regardless of age) 
and taking the relative frequency of ret- 
inal detachment in hyperopes, emme- 
tropes and myopes up to | diopter as the 
base line represented by the figure 1, the 
author found in myopes from 2 to 4 
diopters a relative frequency of 7, in 
myopes from 5 to 9 diopters a relative 
frequency of 25. In each refraction group 
the incidence of retinal detachment in- 
creased with age; the myopes did that 
with a definite jump around the age of 


40 years, the hyperopes and emmetropes 
at the age of 60 years. From his findings 
the author is able to calculate for indi- 
viduals with the various refractive states 
the probability of developing a detach- 
ment at a certain age. In an emmetrope, 
for example, the probability of a detach- 
ment at the age of 60 is about 1 in 2,000. 
At the age of 80 this probability is 1 in 
500. The author stresses the fact that even 
in high myopes the corresponding fig- 
ures are only 1 in 25 and 1 in 15. Even in 
this predisposed group only a small per- 
centage develops a detachment. Other 
factors, particularly the severity of the 
peripheral fundus degeneration, heredity 
and trauma must play an important part 
in the causation of retinal detachment. 
(4 tables, 3 references) 
Peter C. Kronfeld. 


Charlin, C. Retinoblastoma. Arch. chil. 
de oftal. 13:75-85, Jan.-June, 1956. 

The author describes his visit to A. B. 
Reese’s service at the Institute of Oph- 
thalmology in New York. He discusses 
the pathology and symptomatology of 
retinoblastoma, and the treatment in 
monocular and binocular cases as prac- 
ticed in this service. (2 references) 

Walter Mayer. 


Colyear, B. H. and Pischel, D. K. 
Causes of failure in retinal detachment 
surgery. A.M.A. Arch. Ophth. 56:274-281, 
Aug., 1956. 

Failure of early recognition, failure to 
find and close the primary tear, and fail- 
ure to close satellite tears are the princi- 
pal causes for failure. 75.5 percent of all 
surgical cases were cured and 81.1 per- 
cent of the authors’ patients in whom 
operation was a primary procedure were 
cured, but only 45.1 percent of cases in 
which operation was secondary were suc- 
cessful. 

The authors believe that the majority 
of cases can be cured by diathermy alone. 
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Scleral shortening procedures are re- 
served for eyes with retinal shrinkage or 
vitreous adhesions, aphakic eyes with 
detachment soon after cataract extrac- 
tion, and some with high myopia, multiple 
tears, and large disinsertions. (7 tables, 
13 references) G. S. Tyner. 


Custodis, E. Diathermy and scleral 
buckling as the treatment of retinal de- 
tachments. Klin. Monatsbl. f. Augenh. 
129 :476-495, 1956. 

The holes or tears are first treated with 
diathermy. Then over these areas small 
round pieces of plastic (polyviol) are fast- 
ened with double-armed mattress sutures. 
More than 500 such operations have been 
performed. In eight patients an endoph- 
thalmitis developed which was perhaps 
due to the plastic. In these cases or when 
a chronic cyclitis developed the piece of 
plastic is removed. If the intraocular pres- 
sure rises after the buckling a paracente- 
sis may be necessary. 

Bedrest is necessary for only one to 
three days after the operation. Afterwards 
pinhole glasses are worn. The plastic 
usually remains in the orbit. 

The rate of cure was &3.3 percent of 
515 patients. This compares favorably 
with a rate of 60 to 73 percent in the years 
preceding this type of operation. (10 fig- 
ures, 2 tables, 5 references) 

Frederick C. Blodi. 


Foulds, Wallace S. Post-inflammatory 
ectopia of the macula resulting in appar- 
ent hypertropia. Brit. J]. Ophth. 40:571- 
573, Sept., 1956. 

Ectopia of the macula is very rare. It 
may occur as a developmental anomaly, 
when it is usually bilateral, or as a result 
of contraction of fibrous bands of the 
retina which are secondary to inflamma- 
tion, usually when it is unilateral. A two- 
year-old baby developed a severe chori- 
oretinitis which eventually healed, leav- 
ing fairly normal vision. The eye deviated 


upward 20° and binocular vision was 
easily maintained because the macula was 
pulled directly downward by a retinal 
band. (2 figures, 12 references) 

Morris Kaplan. 


Francois, J. and de Rouck, A. Electro- 
retinography in retinal periphlebitis. Acta 
Ophth. 34 :195-200, 1956. 

Eight cases are reported briefly. The 
investigation shows that as long as the 
periphlebitis is not complicated by retini- 
tis proliferans or retinal detachment the 
electroretinogram remains normal. When 
the disease becomes complicated by ret- 
initis proliferans or detachment the retin- 
ogram becomes subnormal corresponding 
in degree to the extent of retinal degen- 
eration. (3 figures) Ray K. Daily. 


Francois, J., Verriest, G., de Rouck, A. 
and Humblet, M. Juvenile macular degen- 
eration with predominant disturbance of 
photopic vision. Ophthalmologica 131: 
393-402, June, 1956. 

This is an exhaustive study of the 
visual functions in a typical case of Star- 
gardt’s disease in a 17-year-old male. The 
visual acuity of each eye, measured by 
the usual clinical method, was 20/200. 
Routine perimetry revealed central scoto- 
mas. Closer study under test conditions 
covering a wide range of illuminations 
showed the photopic visual mechanisms 
to be much more severely damaged than 
the scotopic mechanisms. Within the 
most affected central area the phenomena 
of total achromatopsia and scotopic sensi- 
tivity to spectral lights could be demon- 
strated. It may be concluded that juvenile 
macular degeneration primarily affects 
the cones. (7 figures, 4 references) 

Peter C. Kronfeld. 


Heinsius, Ernst. Diabetic retinopathy 
in children. Klin. Monatsbl. f. Augenh. 
129 :499-505, 1956. 


Among 80 young diabetic patients (9 
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to 19 years old) a retinopathy was seen 
in 17. The pathologic changes were mild 
and no large hemorrhages or prolifera- 
tions were observed. Five patients 
showed macular changes. Boys were more 
frequently affected than girls. (4 tables 
14 references) 
Frederick C. Blodi. 


Hruby, K. Cystic fundus changes. Arch. 
f. Ophth. 158 :87-105, 1956. 

The author studied cystic fundus 
changes of the choroid and retina. The 
slitlamp is needed in this kind of fundus 
examinations. Cysts of the choroid seem 
to be very rare. Cysts of the retina and 
a splitting off of the retinal layers were 
seen more often. In the retinal periphery 
the following types of splitting and cysts 
were found: 1. primary retinal splitting 
with ruptures of the inner layers, 2. pri- 
mary splitting with formation of cysts 
and 3. cystic detachment of the retina. In 
the retinal center the following types of 
cystic changes were seen: 1. intra-retinal 
cysts of the macula, 2. cyst-like serous 
detachment of the retina and 3. smaller 
circumscribed detachments of the internal 
limitans membrane of the retina and the 
posterior limiting surface of the vitreous 
body. (16 figures, 47 references) 

Ernst Schmerl. 


Klien, B. A. and Olwin, J. H. A survey 
of the pathogenesis of retinal venous oc- 


clusion. A.M.A. Arch. Ophth. 56 :207-247, - 


Aug., 1956. 

The authors point out that three differ- 
ent occlusive mechanisms exist for the 
occlusive phenomena of the central ret- 
inal vein preceding secondary glaucoma. 
These are 1. occlusion by external com- 
pression, and secondary endothelial pro- 
liferation, 2. primary venous disease, and 
3. stagnation thrombosis. Anticoagulants 
and vasodilators appear to be indicated. 
(7 figures, 13 tables, 13 references) 

G. S. Tyner. 


Maeder, Guy. The retinal detachment 
operation of Schepens. Ophthalmologica 
131 :327-330, April-May, 1956. 

Schepens’ scleral buckling operation, 
that is, lamellar scleral resection with im- 
plantation of a polyethylene tube pos- 
terior to the retinal tears, was performed 
in 20 cases of retinal detachment which 
by the usual clinical criteria, were unfa- 
vorable. Of these 20 operations 15 were 
successful. From this admittedly small 
series the author concludes that the re- 
sults of Schepens’ operation are decidedly 
better than those of lamellar resections 
without implantation of a plastic tube. 
(2 references) Peter C. Kronfeld. 


Michaelson, I. C. Role of a distinctive 
chorio-retinal lesion in the pathogenesis 
of retinal hole. A clinical and pathological 
report. Brit. J. Ophth. 40:527-535, Sept., 
1956. 

Since the reports of Gonin it has been 
generally accepted that the retinal hole is 
the immediate and causative precursor 
of retinal detachment but it is now recog- 
nized that the hole in itself may not be a 
primary condition but that it in turn is 
due to a localized chorioretinitis which 
interferes with the blood supply. Four 
cases are described in which the retinal 
hole is clearly associated with chorioret- 
initis and attending choriocapillary ob- 
struction. In one eye removed for a 
choroidal sarcoma there was an existing 
detachment and_ retinal hole which 
seemed unassociated with the tumor. His- 
tologic sections did indicate degenerative 
and nutritional changes in the surround- 
ing retina as well as in the overlying 
vitreous. (12 figures, 28 references) 

Morris Kaplan. 


Rubino, A. and Tiberi, G. F. Monocu- 
lar reduction of light sensitivity in ret- 
initis pigmentosa. Gior. ital. oftal. 9 :257- 
266, March-April, 1956. 


In a patient with retinitis pigmentosa 
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there was impairment of visual acuity and 
light sensitivity in one eye only in spite 
of indentical fundus pictures in both eyes. 
The field of vision was less reduced in the 
eye with better vision. The view is ad- 
vanced that light sensation depends not 
only on the state of the retina but also 
on the function of the hypothalamus 
which exerts a _ regulating influence 
through vegetative fibers running to both 
retinas and decussating at the chiasm. 
(2 figures, 22 references) V. Tabone. 


Sampaolesi, Roberto. The diffusion of 
fluorescein into the vitreous. Ophthal- 
mologica 131 :359-364, April-May, 1956. 

With the extiuction method of Amsler 
and Huber the author has observed the 
rate of appearance of intravenously ad- 
ministered fluorescein in the aqueous and 
in vitreous herniating into the anterior 
chamber of surgically aphakic eyes. In 
26 of the 35 eyes studied the fluorescein 
appeared in the aqueous of the aphakic 
eye faster than in the aqueous of the 
normal eye. The diffusion into the vitre- 
ous hernia usually lagged somewhat be- 
hind the diffusion into the aqueous in the 
same anterior chamber. Two cases of so- 
called exfoliation of the lens capsule 
showed a particularly rapid penetration 
of the dye into the vitreous. The route by 
which fluorescein reaches the anterior 
vitreous, whether directly through the 
ciliary barrier or via the aqueous or by 
both routes cannot be determined from 
the foregoing observations. (7 figures, 
5 references) Peter C. Kronfeld. 


Verrey, Florian. Toxic pigmentary de- 
generation of the retina. Ophthalmologica 
131 :296-303, April-May, 1956. 

The occurrence of a typical form of 
retinal pigmentary degeneration is re- 
ported in psychiatric patients who had 
been treated with the tranquilizing drug 
N .P. 207, a close relation of chlorproma- 
zine, in daily doses of 0.8 to 1.0 gm. for 


periods of 20 to 30 days. The first sub- 
jective symptom was impaired dark adap- 
tation, the patients being unable to find 
their way back to their rooms after ex- 
posure to bright sunlight in the garden 
of the institution (the psychiatric clinic 
of the University of Zurich). At the time 
the patients started to complain of night 
blindness, their visual acuity was found 
somewhat reduced and their visual fields 
contracted. The fundus remained normal 
for several weeks, then showed increased 
retinal reflexes and the appearance of a 
pepper-and-salt fundus in the end. There 
was a close relationship between the 
amount of drug received and the inci- 
dence of the retinal disease. A total dose 
of 30 gm. or more caused retinal degen- 
eration in every case. Total doses be- 
tween 20 and 30 gm. produced the disease 
in about half of the cases. (cfr. Goar and 
Fletcher, Transact. Am. Ophth. Soc. 
1955). (4 figures) Peter C. Kronfeld. 


Volk, David. Dissimilarity of retinal 
microaneurysm and glomerular nodule in 
diabetes. A.M.A. Arch. Ophth. 56:188- 
193, Aug., 1956. 

The author points out certain differen- 
ces between the retinal and renal lesions 
in Kimmelstiel-Wilson disease. The ret- 
inal capillary microaneurysm may occur 
in the early stages of diabetes, whereas 
the renal lesion is a late manifestation. 
Evidence of the occurrence of actual mi- 
croaneurysms has not been clearly dem- 
onstrated in the renal lesion, but there 
may be dilated capillaries. Until late in 
the disease the retinal lesion is primarily 
venous, whereas in the kidney it is arterio- 
lar. (4 figures, 3 references) 

G. S. Tyner. 


Zaikova, M. Bilateral fat emboli of the 
central retinal artery in fractures of the 
long bones. Vestnik oftal. 5:91-92, Sept.- 
Oct., 1956. 

A woman, aged 25 years, had multiple 
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fractures of the femurs. The ophthal- 
moscopic examination revealed an occlu- 
sion of the lower branch of the central 
retinal artery in one eye, an occlusion of 
the upper branch in the other. There was 
edema of the macular region and a cherry- 
red spot in the region of the fovea in 
both eyes. The neurologist diagnosed fat 
emboli of the vessels of the brain. Three 
months after the accident the vision in 
the right eye was 0.3, in the left 0.1. Both 
optic discs were pale. 
Olga Sitchevska. 


Zaverucha, Abraao. Angioid streaks of 
the fundus with pseudozanthoma elas- 
ticum (syndrome of Groenblad-Strand- 
berg). Arq. brasil. de oftal. 19 :91-96, 1956. 

The author presents a case of Groen- 
blad-Strandberg syndrome, the associa- 
tion of angioid streaks of the fundus and 
pseudoxanthoma elasticum, which ap- 


parently was familial. In addition to the 
typical streaks radiating from the papilla, 


there was an associated macular lesion of 
the left eye which had the characteristics 
of macular degeneration. Etiologic theor- 
ies are presented, the most tenable of 
which is that of degeneration of Bruch’s 
membrane. (14 references) 

James W. Brennan. 


12 
OPTIC NERVE AND CHIASM 

Favre, M. A case of syphilitic perineuri- 
tis of the optic nerve. Ophthalmologica 
131 :290-293, April-May, 1956. 

A 33-year-old man complained of head- 
aches, floaters, loss of hair and chronic 
bronchitis. Ophthalmologic examination 
revealed mild bilateral papilledema with 
small amounts of fibrinous exudate be- 
tween the disc and the slightly detached 
vitreous, but otherwise normal conditions, 
that is normal pupils, normal visual acuity 
and normal fields except for enlarged 
blind spots. The spinal fluid showed a 


normal cell count but a positive Pandy 
test without elevation of pressure. The 
Wassermann reaction was strongly posi- 
tive in the blood and negative in the 
spinal fluid. On antisyphilitic treatment 
the headaches disappeared, the eye- 
grounds became normal and the Wasser- 
mann reaction negative. The underlying 
pathologic process probably was syphilitic 
meningitis and perineuritis (cfr. Walsh, 
Clinical Neuro-Ophthalmology, p. 666, 
1947). (5 references) Peter C. Kronfeld. 


Miani, Paolo. Two cases of avulsion of 
the optic nerve. Gior. ital. oftal. 92 :333- 
339, March-April, 1956. 

The author describes 21 cases reported 
in the literature and two cases of his own. 
He stresses the importance of stretching 
of the nerve and torsion of the globe in 
the causation of the lesion. Of 21 known 
cases eight occurred in children between 
8 and 12 years of age; this fact suggests 
that the lesion may be favoured by the 
smaller orbital cavity in relation to the 
size of the globe. (38 references) 

V. Tabone. 


13 
NEURO-OPHTHALMOLOGY 


Bellavia, M. Absolute mydriasis in 
ocular hysteria. Riv. oto-neuro-oftal. 31: 
354-369, July-Aug., 1956. 

The author reports the findings in a 
17-year-old girl with bilateral absolute 
mydriasis together with paralysis of ac- 
commodation and absence of the pupillary 
reflex to light and accommodation. The 
ocular findings were attributed to hys- 
teria. The ocular manifestations as well 
as the general hysteria may possibly be 
due to a dysfunction of the mesodience- 
phalic system. (38 references) 

William C. Caccamise. 


Calmettes, L., Deodati, F. and Amal- 
ric, P. Two cases of tuberculous opto- 
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chiasmatic arachnoiditis. Arch. d’opht. 
16 615-624, Sept.-Oct., 1956, 

The authors report two cases of this 
syndrome, the first in a man of 54 years 
who suddenly lost his vision within three 
days. Examination revealed an acute optic 
neuritis. Because of a recent tuberculous 
history, X-ray changes, and a positive 
skin test, streptomycin was started im- 
mediately. There meningeal 
symptoms but a month later neurologic 
examination uncovered some _ sensory 
changes in the extremities. Vision gradu- 
ally returned but field changes persisted. 
The patient was being maintained on iso- 
niazid. The second patient also had a tu- 
berculous history consisting of a serofibri- 
nous effusion, followed by a tuberculous 
meningitis with apparent healing on 


were no 


chemotherapy. A year later he had a sud- 
den drop in vision with a complete’ bi- 
temporal hemianopsia. Streptomycin and 
isoniazid were started and the fields grad- 
ually returned to normal. The authors dis- 


cuss differential diagnosis, etiology, and 
methods of treatment. (7 figures) 
P. Thygeson. 


Enoksson, Paul. Optokinetic nystag- 
mus in brain lesions. Acta Ophth. 34 :163- 
184, 1956. 

The objective of this study was to de- 
termine the value of optokinetic nystag- 
mus for locating brain lesions by using a 
varying speed of the stimulus and record- 
ing the nystagmus electrically. The ma- 
terial consisted of 58 patients with brain 
lesions and a control group of 10 normal 
adults. The technical set-up is described 
in detail. The author concludes that the 
examination of optokinetic nystagmus is 
of little value in the localization of brain 
lesions, but may be valuable in finding the 
affected side. A disturbance of optokinetic 
nystagmus may indicate the side for a 
carotid angiography or an intracranial 
exploration. A pronounced side difference 
may be recorded even in patients who are 


so drowsy and inattentive that perimetry 
is impossible. The rate of rotation of the 
drum is a factor in eliciting a disturbance 
in optokinetic nystagmus; a normal re- 
sponse may be recorded with one rate and 
a definite pathologic response with an- 
other. Different rates of rotation should 
therefore be used for clinical examina- 
tions. (19 figures, 3 tables, 41 references) 
Ray K. Daily. 


Grant, F. C. and Hedges, T. R., Jr. 
Ocular findings in meningiomas of the 
tuberculum sellae. A.M.A. Arch. Ophth. 
56 :163-170, Aug., 1956. 

This is a report on 30 patients with the 
chiasmal syndrome, which consists of 
meningioma of the tuberculum sellae with 
few or no signs other than ocular field 
changes and optic atrophy. Absence of 
X-ray findings in the skull was not con- 
clusive evidence against the presence of a 
tumor. Arteriography is stressed as an 
excellent diagnostic aid. Preoperative 
visual loss varied from several months to 
30 years but the duration of these symp- 
toms had no significant bearing on post- 
operative visual recovery. Severe visual 
changes preoperatively, however, often 
precluded good postoperative visual re- 
covery. Complete removal of the tumor 
at operation is often inadvisable because 
of potential danger to the internal caro- 
tid artery. Because of the slow growth of 
these tumors, good results may be ob- 
tained with incomplete removal. (3 fig- 
ures, 6 tables, 4 references) 

G. S. Tyner. 


Lutz, Jakob. Amblyopia due to mental 
depression in a child. Ophthalmologica 
131 :388-393, June, 1956. 

A temporary diminution of the central 
visual acuity was observed in a seven and 
one-half-year-old hypermetropic child 
who had, at first, accepted his correcting 
lenses very readily and with a visual 
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acuity of 20/20. Several months later he 
began to complain of haziness of vision, 
particularly in school. In terms of sub- 
jective acuity the condition worsened 
gradually to a level of 20/200, without 
any signs of a central scotoma or of 


ophthalmoscopic abnormalities. The ob- 
jective visual acuity at the height of the 
subjective disturbance was 20/20. Psy- 
chiatric examination characterized the 
child as oversensitive, overtimid and over- 
gentle. His classmates had takén more 
and more advantage of his altogether pas- 
sive attitude toward his surroundings, 
had made him the whipping-boy and 
laughing-stock of the whole class. The 
growing feeling of physical and intellec- 
tual inferiority to boys of his age had led 
to a mental depression which manifested 
itself in an amblyopia. Under mild psy- 
chotherapy and after rectification of the 
conditions in school the subjective acuity 
returned to 20/20. (2 references) 
Peter C. Kronfeld. 


Rose, Doris. Herpes ophthalmicus. Brit. 
J. Ophth. 40 :564-565, Sept., 1956. 

A 72-year-old woman suddenly 
veloped headache associated with edema 
of the lids, a rash on the forehead and loss 
of vision on the right side. This pro- 
gressed in severity and severe pain with 
great elevation of ocular tension de- 
veloped. An iridectomy was done to re- 
lieve the pain and glaucoma. The diagno- 
sis was herpes ophthalmicus with optic 
neuritis and paresis of the third cranial 
nerve. Morris Kaplan. 


de- 


Unger, Lothar. Nervous asthenopia as 
a psychogenic functional disturbance. 
Klin. Monatsbl. f. Augenh. 129 :663-667, 
1956. 

A 27-year-old woman is cited in whom 
psychogenic factors caused a nervous as- 


thenopia. (13 references) 
Frederick C. Blodi. 


14 
EYEBALL, ORBIT, SINUSES 


Ericson, Lannart A. Orbital implanta- 
tion of supramid and polystan after enu- 
cleation of the globe. Acta Ophth. 34 :226- 
243, 1956. 

The literature on orbital post-enuclea- 
tion implants is briefly reviewed, and the 
author’s results with supramid in 13 cases 
and polystan balls in 14 cases are reported 
in detail. The specific weight of these two 
materials is lighter than that of acrylic, 
and that of polystan is lighter than that of 
supramid. Supramid is a thermostable 
superpolyamide, and polystan is polyethy- 
lene. The polystan sponge used for im- 
plantation is made up of interwoven strips 
of polyethylene held together by partially 
melting the outer layer. This forms a light 
soft material, which can be shaped into 
any form. Within a period of observation 
of 13 months only two implants had to be 
removed, because of exposure of the im- 
plant. In both cases the operation was 
complicated by extensive bleeding, which 
interfered with good muscle approxima- 
tion. Implantation of polystan gave better 
cosmetic results than that of supramid, 
especially with reference to filling the 
supratarsal sulcus; this is because of its 
lighter weight and a firmer fixation by 
Tenon’s capsule, which prevents the ball 
from sinking downward. In one case a 
direct invasion of connective tissue into 
the meshes of the polystan fibres could be 
demonstrated. A range of mobility of 15 
to 20 degrees was obtained with both 
implants, (4 figures, 18 references) 

Ray K. Daily. 


Hauer, Jitschak. Clinical observation of 
endocrine exophthalmos. Brit. J. Ophth. 
40 553-557, Sept., 1956. 

The normal eye sinks back into the 
orbit 1 to 3 mm. when the subject changes 
from upright to prone position. A similar 
change was found in patients who had 
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thyrotoxicosis but no ophthalmoplegia. In 
patients with both exophthalmos and 
ophthalmoplegia no such change was 
found whether thyrotoxicosis was present 
or not. It is suggested that this test is 
important in making therapeutic deci- 
sions since it indicates whether the retro- 
bulbar tissues are already fixed or not. 


(4 figures, 2 references) 
Morris Kaplan. 


Lederman, M. Radiotherapy in the 
treatment of orbital tumours. Brit. J. 
Ophth. 40 :592-610, Oct., 1956. 

Tumors considered unsuitable for sur- 
gery are most likely to be seen by the 
radiologist, among them, sarcomata of 
lymphoid tissue in children or young 
adults and tumors of the lacrimal gland 
which cannot be totally removed. Primary 
and secondary malignant tumors are in- 
cluded and even the radioresistant tu- 
mors are worth treating since the rate of 
recurrence was somewhat reduced in this 
series. The combination of surgery and 
radiation seems to offer the best progno- 
sis and radiation alone is the procedure 
of choice for the highly malignant, in- 
operable or recurrent tumors. The oph- 
thalmologist should see all patients be- 
fore, during and after radiation therapy; 
with proper precautions complications 
can be limited although effects of radia- 
tion, such as epilation, scarring of the 
lids, chronic conjunctivitis, corneal vascu- 
larization, keratitis, vitreous hemorrhage 
and cataract, cannot always be avoided. 
(22 figures, 10 tables, 4 references) 

Lawrence L. Garner. 


Niessen, V. Orbital metastases of a 
clinically latent stomach carcinoma. Klin. 
Monatsbl. f. Augenh. 129 :555-559, 1956. 

A 55-year-old man presented himself 
with unilateral exophthalmus. A tumor 
was excised and was found to be a scirr- 
hous carcinoma. The patient died six 
months later. A stomach tumor had been 


diagnosed before by X ray. No autopsy 
was performed. (2 figures, 10 references) 
Frederick C. Blodi. 


15 
EYELIDS, LACRIMAL APPARATUS 


Jain, N. S., Sethi, D. V. and Parkash, O. 
Paradoxical lid retraction in unilateral 
congenital ptosis. Brit. J. Ophth. 40:558, 
Sept., 1956. 

A right-sided congenital ptosis is de- 
scribed very briefly. It was combined 
with paradoxical lid retraction when the 
left eye was covered. (3 figures) 

Morris Kaplan. 


Malhotra, Manmohan. Congenital fis- 
tula of lacrimal tract. Brit. J. Ophth. 40: 
559-561, Sept., 1956. 

A seven-year-old child had tearing at 
both canthi of one eye. The obstructed 
lacrimal sac was repaired by dacryo- 
cystorhinoplasty but the tearing at the 
outer canthus continued because of a con- 
genital fistula. Repair was difficult and 
necessitated two operations during which 
the entire cutaneous orifice was trans- 
planted into the conjunctival sac. (1 fig- 
ure, 14 references) Morris Kaplan. 


16 
TUMORS 


Gemolotto, G. and Gaipa, M. Bilateral 
epibulbar teratoma associated with palpe- 
bral malformations. Arch. di ottal. 60: 
161-170, May-June, 1956. 

The author presents a case of bilateral 
epibulbar teratoma associated with anky- 
loblepharon and coloboma. The histologic 
findings are reported and the etiology is 
considered. (3 figures, 18 references) 

John J. Stern. 


Ham, O. Two cases of malignant ocular 
melanoma. Arch. chil. de oftal. 13:18-27, 
Jan.-June, 1956. 

The author presents two cases, one of 
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melanoma of the choroid and another one 
of melanoma of the conjunctiva. He re- 
views the origins of the pigmented cells 
and emphasizes all diseases which must 
be considered in the differential diagno- 
sis. He lists the diseases in which a mela- 
noma of the choroid had been diagnosed 
without being present and the diagnoses 
made when a melanoma was present but 
had not been suspected. (6 figures, 2 ref- 
erences) Walter Mayer. 


Hartmann, Karl. Subconjunctival li- 
poma. Klin. Monatsbl. f. Augenh. 129: 
551-555, 1956. 

Such a tumor was excised from a 15- 
year-old girl. It occurred in the upper 


outer segment. (2 figures, 25 references) 
Frederick C. Blodi. 


Sacks, Ian. Kaposi’s disease manifest- 
ing in the eye. Brit. J. Ophth. 40:574, 
Sept., 1956. 

In a 12-year-old girl a red pedunculated 
mass appeared in the conjunctiva and 
numerous glands throughout the body be- 
came enlarged. Biopsy of the conjunctival 
tumor and of an inguinal gland revealed 
‘Kaposi’s disease which very rarely mani- 
fests itself about the eye. (1 figure, 3 ref- 
erences) Morris Kaplan. 


Skeoch, Hugh. Neurilemmoma of the 
orbit. Brit. J. Ophth. 40:562-563, Sept., 
1956. 

In a 41-year-old man a small, firm tu- 
mor appeared in the left orbit near the 
nasal orbital margin. It was very easily 
removed and proved to be a tumor of the 
neural sheaths of Schwann cells or neuri- 
lemmoma, (2 figures) Morris Kaplan. 


17 
INJURIES 
Hofmann, H. An unusual case of con- 
tusio bulbi. Ophthalmologica 131 :406-409, 
June, 1956. 


In the case under review an incomplete 


direct rupture of the sclera had occurred 
as the result of a contusion of the globe. 
Gonioscopy revealed that the rupture had 
extended through the corneoscleral tra- 
beculae and had opened the canal of 
Schlemm over almost 45 degrees of the 
circumference. Descemet’s membrane had 
retracted forward and upward on the 
cornea. The eye healed fairly rapidly, 
without major hemorrhages into the an- 
terior chamber and with a final visual 
acuity of 20/100. (3 figures, 10 references) 
Peter C. Kronfeld. 


Maumenee, A. E. and Shannon, C. R. 
Epithelial invasion of the anterior cham- 
ber. Tr. Pacific Coast Oto-Ophth. Soc. 
107-135, 1955. 


Epithelial pearl tumors in the anterior 
chamber are very rare; epithelial down- 
growth is a more common complication 
resulting from trauma or surgical entry 
into the anterior chamber. Epithelial 
cysts occur most frequently and usually 
follow cataract surgery or injuries that 
perforate into the anterior chamber. They 
are found as translucent or light gray 
masses usually connected to the area of 
penetration. Chronic or acute iridocycli- 
tis and glaucoma can be produced. Surgi- 
cal removal is advised only when the cyst 
is growing, producing iridocyclitis or fill- 
ing one-third or one-fourth of the anterior 
chamber. It is advisable to empty the cyst 
by aspiration with a 27 guage needle 
before opening the chamber. An ab ex- 
terno incision near the base of the iris and 
exploration of the site away from the 
actual cystic area will facilitate entry and 
the collapse of the cyst makes it possible 
to determine the site of apposition and 
adhesions. The cyst wall can be removed 
with a capsule forceps and the posterior 
surface of the cornea can be curetted 
gently. A cotton applicator, tightly 
wound and wrung from its solution of 70 
percent alcohol may be used to denude 
the posterior cornea of its epithelial at- 
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tachment. Curettement more than 4 mm. 
from the limbus is not necessary since the 
epithelial cells beyond this point do not 
survive in aqueous if the cells nearer the 
angle have been eradicated. A large basal 
iridectomy is advised where the epithelial 
tissue is attached to iris. (17 figures, 1 
table, 21 references) 
Lawrence L. Garner. 


Medler, A. Injury of the orbit and mid- 
dle and posterior cranial fossa with a 
wooden wedge. Klin. Monatsbl. f. Augenh. 
129 :543-546, 1956. 

A 13-year-old girl was injured with a 
piece of wood 11.5 cm. long. It penetrated 
the upper lid, the orbit and the skull. The 
postoperative course was short. Only a 
small field defect and decreased corneal 
sensitivity remained. (4 figures) 

Frederick C. Blodi. 


Neubauer, Hellmut. Experimental elec- 
trotrauma to cornea, iris, ciliary body and 


lens of the rabbit’s eye. Arch. f. Ophth. 
158 :241-263, 1956. 

A critical review of the literature shows 
that a posterior cortical cataract develops 
more often and earlier in lightening cata- 
ract than in electric cataract, but in both 
it follows an antecedent anterior cortical 
opacity. In 60 rabbits 83 eyes were in- 
jured by electric discharge and in 60 the 
injury stemmed from the center of the 
cornea. In the development of cortical 
opacities with the morphologic character- 
istics of “complicated cataract” electric 
injury of the germinative zone is defini- 
tive. The name suggests, of course, that 
the lenticular opacity is secondary to 
lesions of the uvea, vitreous or retina, 
but in electric cataract these morphologic 
characteristics are clearly the direct re- 
sult of electric injury to the lens itself. 
It is also clear that electrocataract is not 
ascribable to temperature. Only the mark 
left by the entrance of the current into the 
cornea and occasionally also the mark on 


the anterior capsule of the lens can be 
ascribed to the action of heat. (14 figures, 
1 table, 34 references) F. H. Haessler. 


Raicher, S. Electroéphthalmia in arc 
welding. Vestnik. oftal. 6:26-27, Nov.- 
Dec., 1956. 

An analysis of the eye damage in 
welders during three years, showed that 
25 percent of the workers were injured by 
the electric arc. The damaging effect of 
infrared and ultraviolet rays is pro- 
nounced in this industry. Protective meas- 
ures, particularly the wearing of goggles, 
should be compulsory. The types of 
lenses are enumerated. (1 table) 

Olga Sitchevska. 


Schweitzer, A. Traumatisms of orbit 
and optic nerve and its relation to elec- 
troencephalography. Arch. chil. de oftal. 
13:12-15, Jan.-June, 1956. 

The author describes the history and 
findings in two patients who developed 
mydriasis and total blindness after trauma 
to the orbits. Eventually vision was re- 
gained in each although the mydriasis re- 
mained maximal and unchanged. Appar- 
ently maximal mydriasis and absence of 
pupillary light reflex is not a sign of blind- 
ness and electroencephalography is of no 
help in deciding whether a patient in coma 
will see. (9 references) Walter Mayer. 


Stevens, Philip R. Forty-seven con- 
secutive cases of intra-ocular foreign 
body. Brit. J. Ophth. 40:622-632, Oct., 
1956. 

The anterior route is preferred for the 
removal of foreign bodies when the for- 
eign body can be seen lying on an accessi- 
ble portion of retina. Maximal pupillary 
dilatation is important to avoid entangle- 
ment in the iris and to facilitate passage 
of the foreign body into the anterior 
chamber. Bodies smaller that 4 mm.* and 
in the vitreous can be removed via the 
anterior route by use of the giant magnet ; 
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those larger than 4 mm.* should be re- 
moved along the track of entry. Size of 
the foreign body was related to the prog- 
nosis as to vision. The larger the foreign 
body the more severe was the damage to 
the globe. Those foreign bodies that did 
not enter the lens or posterior chamber 
produced the least damage. The giant 
magnet affords the greatest pulling 
power; hand magnets require contact 
with the foreign body. The magnet should 
not be used to diagnose the presence of a 
foreign body. The only disadvantage in 
the use of the anterior route of extraction 
is the need for the patient's cooperation 
to the extent of moving his eyes in the 
desired direction. As a result one cannot 
use a retrobulbar injection until the for- 
eign body is well in the anterior chamber. 
Surface anesthesia and orbital akinesia 
are recommended. Parenteral antibiotic 
therapy is essential in control or prophy- 
laxis of infection. (2 figures, 5 tables, 8 
references) Lawrence L. Garner. 


18 
SYSTEMIC DISEASE AND PARASITES 


Eggers, C. Behget’s syndrome. Arch. 
chil. de oftal. 13:67-74, Jan.-June, 1956. 

The author reviews the history and 
etiologic theories of Behcet's syndrome. 
He emphasizes the cases in which all 
symptoms are present except the hypo- 
pyon, which he does not consider essen- 
tial. Probably Behget’s syndrome is much 
more frequent than it is thought to be, 
as many patients do not mention their 
aphthae to the ophthalmologist. Whatever 
the etiology may be, the only treatment 
available is symptomatic. (1 table, 16 ref- 
erences) Walter Mayer. 


Esenta, Ivan. The relation between 
tuberculous meningitis and the eye. Gior. 
ital. oftal. 9:294-301, March-April, 1956. 

A review of the ocular complications of 
tuberculous meningitis showed that they 


are mostly due to circulatory difficulties 
in the subarachnoid spaces. In the au- 
thor’s view the association of cortisone 
with antituberculosis therapy (mostly 
isonicotinic hydrazide plus streptomycin), 
reduces the blockage of intracranial fluids, 
reduces the protein content of the cere- 
brospinal fluid, and reduces the average 
duration of the disease. Cortisone has no 
effect on established complications, and 
should, therefore, be given early. (16 
references) V. Tabone. 


Falzoi, M., Gelati, M., Nano, G., Qua- 
ranta, C. and Tedeschi, L. Renal function 
in diabetics with retinopathy. Progresso 
Med. 12 :545-552, Sept. 30, 1956. 

Renal function was studied by the 
methods of Smith and his co-workers in 
25 diabetics of long standing. There was 
no correlation between renal disfunction 
and the severity of the diabetic retinop- 
athy. (3 tables, 54 references) 

F. H. Haessler. 


Jensen, Viggo, A. Incontinentia pig- 
menti (Bloch-Sulzberger) associated with 
proliferative eyeground changes and posi- 
tive toxoplasmosis reaction. Acta Psy- 
chiat. et neurol. Scandinay. Suppl. 108: 
197-202, 1956. 

Jensen describes in detail his findings 
in a child with incontinentia pigmenti 
which are summarized in the title. The 
author comments that the bizarre pig- 
mentation differs so widely from other 
cutaneous pigmentation that once one 
has seen an illustration one cannot fail 
to recognize it when he encounters it 
in a patient. He also remarks that histo- 
logic examination of the enucleated eye- 
balls (enucleation is not mentioned in 
the case report) showed such extensive 
pigment changes in the retina, prolifera- 
tion of vascularized connective tissue in- 
to the vitreous and hemorrhage into the 
eyeground, that it is not possible to ex- 
plain their mode of development. Future 
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studies will show what significance the 
toxoplasmosis reactions may have. (3 
figures, 7 references) F. H. Haessler. 


Katavisto, Martti. Ocular complica- 
tions of epidemic parotitis. Acta Ophth. 
34 :208-213, 1956. 

The literature is briefly reviewed and 
seven cases are reported. In five of these 
there was epibulbar subconjunctivitis, 
and in three a corneal lesion. The litera- 
ture indicates that the recovery time for 
deep keratitis may vary from eight days 
to seven weeks. Mydriatics and cortisone 
had no effect on the clinical course of the 
corneal lesion. The pathogenesis of the 
ocular lesions is discussed, and the author 
concludes that the ocular symptoms are 
not complications of the disease but a 
manifestation of the same pathologic 
process. He regards parotitis as a sys- 
temic disease characterized by a serous 
inflammatory process in many locations, 
of which the eye is one. (22 references) 

Ray K. Daily. 


Kornerup, Tore. The visual prognosis 
in diabetes mellitus. Acta. Ophth. 34 :201- 
207, 1956. 


1,205 diabetics were examined for visual 
acuity, and the findings analyzed as to 
sex, age at onset, and duration of dia- 
betes. Deterioration of the visual acuity is 
due to retinopathy in the great majority 
of diabetics. The visual acuity decreases 
moderately with the duration of diabetes. 
The visual prognosis is worse in higher- 
age-at-onset group, and is definitely 
worse in females. Blindness occurred in 
2.6 percent of the males, and 4.1 percent 
of the females. The visual acuity is worse 
in patients with a high blood pressure. 
(3 tables, 1 chart, 9 references) 

Ray K. Daily. 


Renard, G. and Haye, C. The ocular 
manifestations of Hodgkin’s disease. 
Arch. d’opht. 16 :601-614, Sept.-Oct., 1956. 

The authors review the literature on 


the ocular complications of this disease 
and conclude that changes in all parts 
of the eye can occur. They warn, how- 
ever, against the fallacy of believing that 
every eye change developing during the 
disease is necessarilly a part of the lym- 
phogranulomatous process unless ana- 
tomopathologic evidence is presented. 
They feel that the retinal changes re- 
ported are for the most part disputable but 
that uveal complications are more fre- 
quent and have been verified pathologic- 
ally. Conjunctival lesions have also been 
verified histopathologically. The orbito- 
palpebral lesions have been of exceptional 
interest because they can be studied histo- 
pathologically with ease and because not 
infrequently their presence has led to the 
diagnosis of the systemic disease. The 
authors report the case of a five-year-old 
child with a mild left exophthalmos and a 
palpable mass in the lacrimal region at a 
time when there were no systemic signs 
of Hodgkin’s disease. Biopsy of the tumor 
revealed a lymphogranulomatous mass 
with Sternberg and giant cells. There was 
a leukocytosis of 16,400 with neutrophils 
80 percent. The child was still living one 
year after radiotherapy was started. The 
case history is illustrated by two photo- 
graphs of the lesion and two photomicro- 
graphs from the biopsy section. (4 figures, 
29 references) P. Thygeson. 


19 
CONGENITAL DEFORMITIES, HEREDITY 


Aronoff, D. Arachnodactyly, ectopia 
lentis with detachment of the retina. 
Vestnik oftal. 5:77-78, Sept.-Oct., 1956. 

The patient, aged 19 years, noticed a 
veil before the right eye which became 
“blind” during the day. She presented a 
typical appearance of Marfan’s syndrome. 
The right eye had only light projection. 
There was displacement of the lens up 
and out. There was complete detachment 
of the retina and numerous tears and two 
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large ones at 9 and 10 o'clock, 5 disc 
diameters from the ora serrata. In the left 
eye there was also displacement of the 
lens up and out, the vision of the eye 
was corrected to 0.2 with a —32D lens. 
A surface diathermy operation with 
perforations of the sclera was done on the 
right eye. In three months the vision of 
the right eye was corrected to 0.1 with 
—24 lens and the retina was in place. 
Olga Sitchevska. 


Falls, Harold F. Genetic prognostica- 
tion and counseling in ophthalmology. Tr. 
Am. Acad. Ophth. 60 :576-586, July-Aug., 
1956. 

The author explains the reasons for the 
increased demand for this service, and 
includes figures illustrating the char- 
acteristics of dominant, recessive, and sex 
linked recessive ocular traits. Ocular con- 
ditions are listed under the above cate- 
gories also. (7 figures, 1 table) 

Theodore M. Shapira. 


Ham, O., Lopez, E. and Kohan, R. 
Lawrence-Moon-Biedl syndrome. Arch. 
chil. de oftal. 13:62-66, Jan.-June, 1956. 

The author presents the physical find- 
ings in a classical case of Lawrence-Moon- 
Biedl syndrome, the first case ever to 
be reported in the ophthalmologic litera- 
ture of Chile. (3 figures, 16 references) 

Walter Mayer. 


Horwich, H. and Linfesty, J. W. Pseu- 
dostrabismus caused by heterotopia of 
the macula. A.M.A. Arch. Ophth. 56 :194- 
206, Aug., 1956. 

A patient with a pseudohypertropia due 
to a congenitally abnormal displacement 
of the fovea is reported. (10 figures, 1 
table, 19 references) G. S. Tyner. 


Valvo, Giuseppe. Bilateral luxation of 
the lens in Sprengel’s disease. Arch. di 
ottal. 60:171-187, May-June, 1956. 

A brother and sister, aged 10 and 5 
years respectively, are described, one of 


whom had bilateral luxation of the lens 
and the other bilateral subluxation. Both 
had skeletal malformations and mental 
retardation. The disturbance is most 
likely due to prenatal factors of a familial 
character. (5 figures, 23 references 

John J. Stern. 


20 
HYGIENE, SOCIOLOGY, EDUCATION, 
AND HISTORY 

Collins, J. B. The role of a sub-har- 
monic in the wave-form of light from a 
fluorescent lamp in causing complaints 
of flicker. Ophthalmologica 131 :377-387, 
June, 1956. 

This study comes from a British Insti- 
tution for scientific and industrial re- 
search and concerns itself with fluores- 
cent lighting in industry. A previous 
study had demonstrated the presence of 
a 50 cycle/second component in the out- 
put of fluorescent lamps. Very small 
amounts of this component were found to 
be perceptible to experienced observers 
at moderately high levels of luminance. 
Spot checks in two plants revealed a 2 
percent content of the 50 cycle/second 
component in half of the lamps in opera- 
tion. The presence of this subharmonic 
most likely accounts for the sensation of 
flicker about which industrial workers in 
plants with fluorescent lighting have com- 
plained off and on. (6 figures, 1 table, 3 
references) Peter C. Kronfeld. 


Cridland, Nigel. The British standard 
for spectacle lenses. Brit. J. Ophth. 40: 
611-612, Oct., 1956. 

The British Standards Institution has 
adopted a set of standards for both the 
prescriber and the manufacturing opti- 
cian. The back vertex power of the lens 
is used and as a result the vertex distance 
is most important to all concerned. A 
companion project dealing with spectacle 
frames is under consideration. (1 refer- 
ence) Lawrence L. Garner. 
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DEATHS 


Dr. Harvey James Howard, Clearwater, Florida, 
died November 6, 1956, aged 76 years. 

Dr. Forrest Shetterly Le Tellier, Knoxville, 
Tennessee, died October 15, 1956, aged 63 years. 


PRACTICAL HISTOPATHOLOGY 


A special course for Latin Americans will be 
given at Weeks Hall, New York Eye and Ear 
Infirmary, 218 Second Avenue, New York City, on 
April 5th and 6th just before the IV Interim Con- 
gress of the Pan-American Association of Ophthal- 
mology meeting, April 7th to 10th. 

On Friday, April 5th, from 2:00 p.m. to 5:00 
p.M.: “Normal histopathology and applied micro- 
anatomy of the ocular globe,” Dr. Brittain F. 
Payne and Dr. John Finlay, assisted by Dr. Eman- 
uel Almeda. 

On Saturday, April 6th, from 9:00 o 10.00 a.M.: 
“Surgical pathology,” Dr. Emanuel Almeda; 
10:00 a.m. to 12:00 noon: “Intraocular tumors and 
diseases of the choroid,” Dr. Lawrence Samuels; 
1:00 p.m. to 3:00 p.m.: “Granulomas of the eye,” 
and “Secondary glaucoma,” Dr. Bernard Roberts. 

The lectures will be given free of charge to 
certified students of ophthalmology from Latin 
America. 


OrtHortic EXAMINATIONS 


The annual examination of orthoptic technicians 
by the American Orthopic Council will be con- 
ducted in August and October, 1957. 

The written examination will be nonassembled 
and will take place on Thursday, August 22nd, in 
certain assigned cities, and will be proctored by 
designated ophthalmologists. 

The oral and practical examinations will be on 
Saturday, October 12th, in Chicago just preceding 
the meeting of the American Academy of Ophthal- 
mology and Otolaryngology. 

Application for examination will be received by 
the office of the Chairman of Examinations, Dr. 
Frank D. Costenbader, 1605 22nd Street, N.W., 
Washington 8, D.C., and must be accompanied by 
the examination fee of $30.00. Applications will 
not be accepted after July 1, 1957. 


PLASTIC SURGERY COURSE 


The New York University Post-Graduate Medi- 
cal School, New York, announces a part-time course 
on ophthalmic plastic surgery, April Ist through 5th, 
from 2:00 to 5:00 p.m. 

Given under the direction of Dr. Sidney A. Fox, 
special emphasis is laid on the fundamental pro- 
cedures of lid surgery, as well as the classical 
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operations for the correction of ptosis, ectropion, 
entropion, skin lesions, and so forth. Instruction 
will be by means of lectures and observation of 
surgical procedures in the operating room. Tuition 
is $85.00. 

For further information, write to: 


The Dean 

Post-Graduate Medical School 
550 First Avenue 

New York 16, New York. 


SLITLAMP BIOMICROSCOPY AND OCULAR SURGERY 


The Committee on Postgraduate Education of 
the Montefiore Hospital announces an advanced 
course in slitlamp biomicroscopy of the living eye 
combined with additional courses in ocular gonios- 
copy, indirect ophthalmoscopy, surgery of intra- 
ocular foreign bodies, surgery of cataract, and 
retinal detachment surgery, to be given by the 
Montefiore Department of Ophthalmology under 
the direction of Dr. Harvey E. Thorpe and as- 
sociates, These courses will be given at the Monte- 
fiore Hospital, Pittsburgh, Pennsylvania, for five 
days, May 6 to 10, 1957, inclusive, from 8:00 a.m. 
to 4:00 p.m. 

The fee for the course is $80.00. A deposit of 
$25.00 is required for registration. 

For further information write to: 


A. McNabb 

Secretary of Postgraduate Ophthalmic Courses 
206 Iroquois Building 

Pittsburgh 13, Pennsylvania. 


Guest speakers will be Dr. Robert J. Masters, 
Indianapolis, and Mr. Lee Allen, Iowa City, Iowa. 


CENTRAL ILLINOIS MEETING 


The 28th annual meeting of the Central Illinois 
Society of Ophthalmology and Otolaryngology will 
be held at Champaign-Urbana, Illinois, on April 
5th, 6th, and 7th. The guest speakers for this meet- 
ing will be Dr. Henry P. Wagener, Rochester, 
Minnesota, Dr. Kenneth L. Craft, Indianapolis, 
and Mr. Jack Copeland of the Bausch & Lomb 
Company, Chicago. Dr. Delbert K. Judd and Dr. 
C. L. Pannabecker, members of the society, will 
also present papers. 


BROOKLYN ALUMNI MEETING 


Under the sponsorship of The Brooklyn Lye 
and Ear Hospital Alumni Association the sixth 
annual scientific session will be held at the Brook- 
lyn Eye and Ear Hospital, 29 Greene Avenue, 
Brooklyn, New York, on April 27th. Guest speakers 
in ophthalmology will be: Dr. Rudolf Aebli, Dr. 
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Harold W. Brown, Dr. Paul Chandler, Dr. Mor- 
timer A. Lasky, Dr. John McLean, and Dr. Hunter 
Romaine. Two symposia will be held. Dr. John 
McLean will be introducer and moderator of the 
first on “Complications of cataract surgery and 
their management.” Dr. Harold W. Brown will 
be moderator of and introduce the second on “Man- 
agement of vertical muscle anomalies.” 


OPHTHALMOLOGY RESIDENCY FELLOWSHIPS 

Six additional fellowships for residents in oph- 
thalmology, to begin July 1, 1957, have been an- 
nounced by the Guild of Prescription Opticians of 
America, Inc., through its president, Galen B. Kil- 
burn, of Atlanta, Georgia. Applications for these 
fellowships must be received by May 15, 1957. 

Each fellowship is for a total of $1,800, payable 
in monthly stipends over the period of a three-year 
residency. The grants are limited to residencies at 
approved institutions where full three-year residen- 
cies are offered. Each grant is made for the entire 
three years, to begin the first year. Application 
forms and covering information are available by 
writing to: 

Fellowships 

Guild of Prescription Opticians of America, Inc. 

110 East 23rd Street 

New York 10, New York. 


The six new fellowships being granted represent 
one for each of the six areas into which the United 
States and Canada have been divided upon the basis 
of a nearly equal number of eligible residencies in 
each area. The selection of the resident fellow is 
made by a committee of ophthalmologists in each 
area. 

The Guild provides all fellowship funds as well 
as the program’s cost of administration. Together 
with the six Guild fellowships awarded last year, 
this year’s new fellowships will bring the total to 
12, and next year the program will reach the per- 
manent level of 18 fellowships. 


COLLEGE OF SURGEONS 


On March 25th and 26th, at the sectional meeting 
of the American College of Surgeons in Toronto, 
there will be a special program in ophthalmology 
under the direction of Dr. A. J. Elliott, head of 
the Department of Ophthalmology, University of 
Toronto Faculty of Medicine. 

Dr. R. Gordon Campbell Kelly, Toronto, will 
demonstrate minor surgical procedures on Monday, 
March 25th. There will also be a symposium on 
cataract surgery with: “Pre- and postoperative care 
of cataract patients,” Dr. Walter S. Atkinson, 
Watertown, New York; “Surgical approach and 
methods of extraction,” Dr. Wendell L. Hughes, 
Hempstead, New York; “Surgical complications 
during operation,” Dr. F. Bruce Fralick, Ann Ar- 
bor, Michigan; “Immediate postoperative compli- 
cations in cataract surgery,” Dr. A. Gerard 


DeVoe, New York; “Late complications of cataract 
surgery,” Dr. John V. V. 


Nicholls, Montreal. 


Other papers on the first day will be: “Changing 
trends in ophthalmic surgery,” Dr. George I. Scott, 
Edinburgh, Scotland, and “Recent advances in de- 
tachment surgery,” Dr. Harry M. Macrae, To- 
ronto. 

Medical motion pictures by Dr. F. Bruce Fralick 
and Dr. J. Clement McCullough will be shown from 
3:30 to 4:30 p.m. The Section of Ophthalmology, 
Toronto Academy of Medicine, invites all regis- 
trants to attend the evening session at which Dr. 
George I. Scott will be guest speaker. 

On Tuesday March 26th, papers will be presented 
by Dr. David A. Rosen, Kingston, on “The in- 
fluence of the ganglion-blocking drugs on aqueous 
turnover in normal and glaucomatous subjects”; 
Dr. Alston Callahan, Birmingham, Alabama, “Sur- 
gical treatment of glaucoma”; Dr. J. Clement 
McCullough, “Formation of a bleb after iridenclei- 
sis.” 

During the luncheon meeting there will be a 
symposium on ophthalmic plastic surgery, with Dr. 
Joseph O. Hill, Toronto, moderator, and Dr. Alston 
Callahan and Dr. Wendell L. Hughes as collabora- 
tors. From 2:00 to 4:00 p.m., there will be a sym- 
posium on “The role of radiology and radiotherapy 
in ophthalmology,” with Dr. Ira S. Jones, New 
York, discussing, “Orbital and ocular pathology as 
revealed by the X ray”; Dr. Delbert G. Woolin 
and Dr. Lois A. Lloyd, Toronto, “Unusual visual 
field defects in intracranial lesions: With associ- 
ated radiologic findings”; Dr. George A. Thomp- 
son, Toronto, “Radiotherapy in ophthalmology.” 
Dr. George I. Scott will present a paper on “Thy- 
rotropic exophthalmos: With a report on an un- 
usual ocular complication.” 

Assisting Dr. Stuart Gordon on the committee 
on arrangements are: Dr. Dermid L. C. Bingham, 
Kingston; Dr. William A. Brown, Toronto; Dr. 
Clarence S. Day, Toronto; Dr. A. J. Elliott, To- 
ronto; Dr. Archibald J. Grace, London; Dr. 
George Hooper, Ottawa; Dr. Ernest C. Janes, 
Hamilton; Dr. R. C. Laird, Toronto; Dr. Neil 
MacDonald, Windsor; Dr. Charles John Robson, 
Toronto. 


Epwarp Lorenzo HOLMES MEMORIAL AWARD 


Dr. Irving H. Leopold, professor and chairman 
of the Department of Ophthalmology at the Gradu- 
ate School of Medicine of the University of Penn- 
sylvania, and director of research at the Wills Eye 
Hospital, has been named recipient of the 1957 Ed- 
ward Lorenzo Holmes Memorial Award of the 
Institute of Medicine of Chicago. Dr. Leopold will 
receive the award and speak at a joint meeting of 
the Chicago Ophthalmological Society and the Insti- 
tute of Medicine on May 20, 1957. 

The Edward Lorenzo Holmes award was estab- 
lished as a memorial to Dr. Holmes for his dis- 
tinguished contributions to medical science, par- 
ticularly in the field of ophthalmology. Previous 
recipients of the award have been Arnall Patz of 
Washington, D.C., for his studies on retrolental 
fibroplasia and Bernard Becker of Washington 
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University in Saint Louis, Missouri, for his studies 
on the dynamics of glaucoma. 

Dr. Leopold has done fundamental studies on the 
toxicology and clinical use of the sulfonamides and 
antibiotics in the eye. He has made original con- 
tributions on the physiology of the eye and, during 
the war, did extensive work on the treatment of 
war gases in the eye. He pioneered in the application 
of new drugs in the treatment of glaucoma and has 
developed methods for the detection of intraocular 
tumor utilizing radioactive isotopes. He established 
the Research Department of Wills Eye Hospital 
and has been its director since its inception. A num- 
ber of investigators have been trained in the funda- 
mental techniques of ophthalmic research under his 
direction. More recently, he has been instrumental 
in establishing a training program at the University 
of Pennsylvania Graduate School for ophthalmolo- 
gists entering careers in university teaching and re- 
search, 


Soctetres 
FRENCH MEETING 


The 64th Congress of the Sociéte Francaise 
d’'Ophtalmologie will be held in Paris, May 12 
to 16, 1957. Two sessions will be devoted to the 
following subjects: (a) Cornea, (b) retinal cir- 
culation. Those interested should get in touch with: 


Dr. Guy Offret 
27 Rue du Fg. St. Jacques 
Paris 14, France. 


GEORGIA MEETING 

The cruise originally scheduled for the annual 
meeting of the Georgia Society of Ophthalmology 
and Otolaryngology has been cancelled. Instead 
the society will hold its annual meeting at the Gen- 
eral Oglethorpe Hotel, Savannah, Georgia, March 
21s, 22nd, and 23rd. Dr. A. E. Maumenee, the 
Wilmer Institute, The Johns Hopkins Hospital, 
Baltimore, will be the guest speaker for ophthal- 
mology. 


West VircINniA ACADEMY 

The annual meeting of the West Virginia Acad- 
emy of Ophthalmology and Otolaryngology will 
be held at the Greenbrier, White Sulphur Springs, 
West Virginia, May 3lst and June Ist. 


MIAMI OFFICERS 

The 1957 officers of The Greater Miami Eye, 
Ear, Nose, and Throat Society are: president, Dr. 
M. A. Schofman; vice-president, Dr. Max M. 
Kulvin; secretary-treasurer, Dr. James H. Mendel, 
Jr., 7241 Red Road, Miami 43, Florida. 

The society meets quarterly (March, May, Oc- 


NEWS ITEMS 


tober, and December) on the second Thursday of 
the month, at 6:30 p.m. at the Seven Seas Res- 
taurant. 


CHICAGO CLINICAL CONFERENCE 


The 13th annual Gifford Memorial Lecture was 
given by Dr. Edwin B. Dunphy, Boston, during the 
ninth annual clinical conference of the Chicago 
Ophthalmological Society. The subject of Dr. 
Dunphy’s address was “The management of intra- 
ocular malignant disease.” 

Subjects discussed during the conference in- 
cluded: “A symposium on endocrine exophthalmos,” 
“A round-table discussion of ocular problems of 
infancy and childhood,” “Management of intra- 
ocular foreign bodies,” “Slitlamp gonioscopy and 
funduscopy,” “Chemosurgical treatment of lid le- 
sions,” “Current motion pictures on surgical sub- 
jects,” and papers on other subjects. 

Those participating in the conference were: Dr. 
Paul C. Bucy, Chicago; Dr. Brown M. Dobyns, 
Cleveland; Dr. Edwin B. Dunphy, Boston; Dr. 
Joseph S. Haas, Chicago; Dr. John W. Henderson, 
Rochester, Minnesota; Dr. William F. Hughes, Chi- 
cago; Dr. Frederic E. Mohs, Madison, Wisconsin; 
Dr. Manuel L. Stillerman, Chicago; Dr. Matthew 
Taubenhaus, Pittsburgh; Dr. Harvey E. Thorpe, 
Pittsburgh; Dr. Frank Newell, Chicago; and Dr. 
Samuel Meyer, Chicago. 


PERSONALS 


Dr. James H. Allen, New Orleans, presented a 
paper on “Review of ocular virus diseases,” at the 
February meeting of the College of Physicians of 
Philadelphia, Section on Ophthalmology. 


Dr. Alan C. Woods, professor emeritus of oph- 
thalmology at The Johns Hopkins University, will 
be the visiting lecturer in ophthalmology at Har- 
vard and ophthalmologist-in-chief pro tempore at 
the Massachusetts Eye and Ear Infirmary the week 
of the alumni meeting. He will speak at the New 
England Ophthalmological meeting on April 24th. 


Dr. Alan C. Woods, of the Wilmer Institute, 
Baltimore, was a guest speaker at several Latin 
American medical schools during February, 1957. 

Invited by the Escola Paulista de Medicina, Dr. 
Woods gave five lectures on uveitis in Sao Paulo 
which were attended by a large number of oph- 
thalmologists from all over Brazil. 

In Montevideo, Dr. Woods was the guest of the 
Medical College of the University of Montevideo 
and in Buenos Aires he was the guest of the Medi- 
cal College of the University of Buenos Aires. 

Dr. Woods also lectured in Santiago and was in- 
vited by the University of San Marcos de Lima to 
lecture there. 
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OPHTHALMIC INSTRUMENTS 
OF PRECISION 


15 WIGMORE STREET, 
LONDON, W.I. 
ENGLAND. 


JUST EVERYTHING OPHTHALMIC 
Rx SERVICE THROUGHOUT JU. S. A. 
DISPENSING—REFRACTING ADJUNCTS 


*Beloccluders *Hand Occluders *Phoro-L t 
Cataract Bifocal Loan Service  *Hand Prism Sets (glass-plastic) *Portable Ilium. Test 
*Conacor Bifocal *Hand Maddox Rods Prism Bar 1-40 
Contact Lenses *Hand Red Glass Comb. on Shaan 
Gonioscopic Contact Lenses Lebensohn Astigmometer 
Guibor Amblyscope Charts Lebensohn Hand Reading Card Soft Rubber Occluder 
Guibor Distance Chart (E) *Lenscorometer Spec Bands 
Guibor Hand Reading Card (E) *Pocket Prism Bar Stereoscopes 
Guibor Motility Chart (Vertical 2-104) *Strait Top Bifocal Trial Set 
Guibor Stero Cards *Pocket Prism Bar Trifocal Trial Set 
*Hand Dual Occluder (Horizontal 3-204) Worth 4-Dot Tests 


*Belgard 


OPHTHALMIC 


OPTICIANS 
DISPENSING SERVICE ) WHOLESALE B SERVICE 


Main Office: Branch Office: 


ltt N. Wabash Ave., at Wash. 


Chicago, Illinois 1139 Central Ave., Wilmette, Ill. 
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“Take advantage hen buying selling used 
equipment of any kind. For information write to add 


Trade in Allowance for Poser and Universal Lamps 


ALFRED P. POLL 


Instruments of Top 
West 55th Street, New York 1 


Fhe Unique 
GOLDMANN SLIT LAMP 


® One Arm Control 


* Hruby Lens for Fundus Exam- 
ination 


Many Other Advantages 


U.S. Agents Also for: 


Perimeters, Ophthalmometers and 
Other Ophthalmological Equip- 
ment. 

Can Be Mounted on B & L or AO 
Stands. 


For the Discriminating 
Eye Physician 
Depend on the Services of a 
Guild Optician 


IN LYNCHBURG, VA. 
A. G. JEFFERSON 


Allied Arts Bidg. 
"Exclusively Optical 


Urgent Request 


The Uveitis Laboratory, University of Cali- 
fornia School of Medicine, San Francisco, is in- 
terested to obtain freshly enucleated eyes from 
patients with all types of uveitis and other 
endogenous inflammations. Attempts are being 
made to isolate etiologic agents from these eyes. 


The eyes should not be fixed in preservatives 
or frozen, but placed in a sterile bottle, packaged, 
and shipped as quickly as possible. Please send 
specimens air express, special delivery, collect. 
Enclose history and findings and mark the pack- 
age “Fresh Tissue Specimen—Rush.” 

A report of isolations of organisms and 
pathologic findings, including a slide, will be 
sent to the contributor. Credit will be given in 
any resulting publicati if desired 


Telegraph collect if specimen being sent. 
Send eyes to Samuel Kimura, M.D., Michael J. 
Hogan, M.D., or Phillips Thygeson, M.D., Uni- 
versity of California School of Medicine, San 
Francisco 22. 
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Now your patients can select 
th FRAME of their choice in the 
of their choice with BENSON'S 


COLOR-FUSE 


COLOR-FUSE is an exclusive BENSON process for 
adding almost any color to virtually every frame. 


Your patients can choose from 32 basic colors 
...add any shading desired...select any frame 
style with plain or engraved temples . .. choose 
just the right trim...and add jewelled screws 
for that ultra-feminine touch! 


This process now makes it possible for you 
to offer your patients the choice of 
thousands of exciting eyewear combinations — 
made to order for them. 


i School colors, milady’s favorite color 


or the current fashion color are Send today for prices and a sample 
now possible with COLOR-FUSE — 


and is guoronteed Selection of COLOR-FUSE frames 
I Benson Optical Co. + Minneapolis 2, Minn. Te 
1 Gentlemen: I'd iike to know more about your @ 
| COLOR-FUSE service. Send me prices and sample I 


Dept. AJ37 


Executive Offices 


Minneapolis 2, Minn. y Zone___Stote. 


COMPLETE LABORATORIES CONVENIENTLY LOCATED IN UPPER MIDWEST CITIES 


GREINER & MUELLER 


Expert makers 
of artificial human eyes 


GLASS & PLASTIC 
55 E. Washington St. . . . Chicago 2, Ill. 
Phone FR 2-4449 
Branches at Kanses City, Mo., Detroit, Mich. 
Eye making has been a family tradition 
with us since 1835. 
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POSTGRADUATE COURSE 
and 


SUMMER CONVENTION OF THE 
COLORADO OPHTHALMOLOGICAL 
SOCIETY 
and the 
UNIVERSITY OF COLORADO 
MEDICAL CENTER 


Denver, Colorado 
July 22, 23, 24, 25, 1957 
SYMPOSIUM—GLAUCOMA 
Robert Schimek, M.D., Detroit 


Robert N. Shaffer, M.D., San Francisco 
Hyman Saul Sugar, M.D., Detroit 


“AIDS IN REFRACTION OF AMBLYOPIA” 
Arthur Linksz, M.D., New York 


Registration will be open to all members of the 
Society and qualified physicians on a limited 
membership basis. Tuition $50.00. 


Complete program and details will be 
mailed upon request to: 


Director of Postgraduate Medical Education 
University of Colorado School of Medicine 
4200 East Ninth Avenue 
Denver 20, Colorado 


New Books on 


THE WASHINGTON UNIVERSITY 
SCHOOL OF MEDICINE 
announces its 


Thirty-Seventh Annual 
8-Month Course In The Basic 
Sciences of Ophthalmology 


beginning 
September 16, 1957 


1-Week Intensive Course in 
Pathology Of The Eye 
And Adnexa 


September 30-October 5, 1957 
Both courses are limited 


A Limited Number of Scholarships are 
Available 
For more detailed information write to: 


Department of Ophthalmology 
Washington University School of Medicine 
St. Louis 10, Missouri 


Ophthalmology 


FROM LITTLE, BROWN 
Perkins 
and Hansell 


AN ATLAS OF DISEASES 
OF THE EYE 


The plan for this new atlas was 
originated by Sir Stewart Duke- 
Elder. There are 168 color illus- 
trations, accompanied by full de- 
scriptive text. The book is di- 
vided into five parts: lids and 
orbit, conjunctiva and cornea, 
uveal tract and lens, the fundus 
in systemic disease, and the 
fundus in local disease. The low 
price of this book is extraordi- 
nary. $10.00 


Davson 


PHYSIOLOGY 
OF THE 
OCULAR AND 
CEREBROSPINAL 
FLUIDS 


A unique text by a world author- 
ity, giving full information on 
the anatomical structures con- 
cerned with the formation of the 
ocular and cerebro-spinal fluids, 
the chemical composition of the 
fluids in relation to their mode 
of formation, and fluid pressures. 
With 109 illustrations. $14.00 
For immediate delivery use this ad as 
your order form. Mail it to your medi- 
cal book dealer or 
Medical Book Department 
LITTLE, BROWN & COMPANY 
34 Beacon St., Boston 6, Mass. 


Medical Education Keeps America Healthy— 
salute your medical schools during Medical 
Education Week, April 21-27 
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BASIC COURSE IN 
ORTHOPTICS FOR 
TECHNICIANS 


Sponsored by the 
American Orthoptic Council 
June 19 to August 10, 1957 


At the Department of Ophthalmology 
College of Medicine 
State University of Iowa 


Didactic Lectures and Practical 
Demonstrations by 
Outstanding Faculty 


For Applications and further information 
write to 


Hermann M. Buatan, M.D. 
Department of Ophthalmology 
University Hospitals 

Iowa City, Iowa 
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WANTED 


Administrator of Research Program for 
voluntary Health Agency in New York 
City. Ability to handle details of grant 
and fellowship awards and interpreta- 
tion of technical reports for lay con- 
sumption. State age, education, degrees, 
experience if any and salary require- 
ment. Box No. A. 


c/o 

American Journal of Ophthalmology 
664 No. Michigan Avenue 

Chicago 11, Ill. 


It Will Pay You 


to look through the advertising 
pages of this Journal. 


We discriminate as to the quality 
and reliability of the advertising 
accepted for the 
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OPHTHALMOLOGY 


IMPORTED TRIAL SET 


A handsome office trial set to be proud of! Fitted, 
velvet lined polished hardwood case, finished in 
blonde. Highest quality |'/2” standard trial lenses 
in a wide, logical assortment, including 140 
spheres, 44 cylinders, 12 prisms, 16 accessories, 2 
trial frames, P.D. measure and rule.. .$125.00 f.0.b. 

Unconditionally Guaranteed 


Co, 


BELLINGHAM, WASH. 
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THE 
BRITISH JOURNAL OF 
OPHTHALMOLOGY 


The British Medical Association 
Annual Subscription $13.50 


OPHTHALMIC LITERATURE 


A comprehensive quarterly abstract of 
ophthalmology and cognate literature. 
Annual Subscription $13.50 


Subscriptions to: 
GRUNE AND STRATTON, INC. 
881 Fourth Avenue 
New York 16 


New York, U.S.A. 
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ANNALES 


One of the oldest ophthalmological reviews. Founded in 1838 by 
Florent Cunier, continued by Warlomont (1853), Valude and Sulzer 
(1891), V. Morax (1898). 


The Board of Editors is as follows: 
REDSLOB ROCHON. MAGITOT 
BAILLIART DUVIGNEAUD HARTMANN 
HAMBRESIN JEANDELIZE FRANCESCHETTI 
AMSLER LEPLAT PAUFIQUE 


DIAZ-CANEJA P.-V. MORAX MAGGIORE 
FRANCOIS 


Editor-in-Chief: Dr. A. MAGITOT 9 R. de MARIGNAN (Paris) 


The publication includes original articles, notes on practical ophthalmology, 
descriptions of clinical cases and reports of the proceedings of European oph- 
thalmological Societies. 


This review is published by Messrs. Doin & Co. 
8 Place de l’Odeon Paris 6e 


Subscription rates: France and Colonies—4000 Fre. 
Abroad —4200 Fre. 
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A subscription to the Journal would be a most 


welcome gift to a friend. 


Fill in the form at the bottom of this page and 
mail with your check (rates: domestic $12.00; 
Canadian and foreign $14.00) to Ophthalmic 
Publishing Company, 664 North Michigan Ave- 


nue, Chicago 11, Illinois. 


Please send the American Journal of Ophthalmology for one year 
to the following residents and students 


Sign Gift Card from 


Your Address 
(For our records) 
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Clement Clarke Present 


THE SCHEMATIC 


Designed to help in teaching the mechanical 
adjustments necessary to use a slit lamp with 
speed and efficiency, where patients are not 
always readily available when new techniques 
are being investigated. 


In the past, simple schematic eyes have ex- 
isted as an aid to teaching ophthalmoscopy 
and retinoscopy, but they have been of little 
use for slit lamp work. Whilst we make no 
claim that this new Schematic Eye is ana- 
tomically perfect, every effort has been made 
to simulate the optical characteristics of the 
eye. The cornea and crystalline lens have been 
impregnated with a light-scattering medium 
which enables a corneal parallelopiped and 
other slit-lamp sections to be introduced. 
The iris and fundus have been hand-painted 
and the interior filled with a mixture of 
boiled water and a wetting agent. Whilst the 
refractive indices vary from those in the 
THE VOCATION AL CONTENTS human eye, the physical dimensions are ap- 
Snellen Test Card (1/17th actual size) proximately the same. 
—3 pages of reading matter set in 
NEAR VISION Times Roman, sizes N.5 to N.48, as A universal mount which can be attached to 
approved by the Faculty of Ophthal- the headrest of most types of slit lamp is 


mologists— Extract from Telephone 
TEST TYPE Directory —Typewritten available. For retinoscopy and ophthal- 


simile Invoice—Stock Prices—Street moscopy an adjustable tripod stand (as 
8 washable pages, size 8” x 5”. Map—Diagrammatic Drawings. illustrated, top left) can be supplied. 
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A Single Source 

for Your 

ARTIFICIAL EYE 
and 

ORBITAL IMPLANT 


All Plastic, Artificial Eyes 


Stock Eyes 

Stock Modifications 

Custom Eyes 

Cosmetic Cover Lenses 

Duplications of Glass or 
Plastic Eyes 


Orbital Implants 


AO Buried Mesh (Lemoine) 

Hollow Buried (Bonaccolto) 

Hollow Cone (Berens) Information on this program and operative 
Evisceration (Berens) procedures may be obtained by writing 
Lucite & Polyethylene Spheres to the Monoplex Department, American 
Postoperative Conformers Optical Co., Southbridge, Massachusetts. 
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